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\hl. I. 0((fUn< ('omjMHttms. 

Hv H<*v. V. K. Fox. 

<’ommumcated b\ Hamilton. 

|/<ifw/ fw/cio ///« If ilhmjUiu l*hifow}}hn(\l Smalif ~)ih May, 100M | 

Probably most students of Oceanic languages begin b> merely comparing 
words ol similar form and moaning in diflcrent languages, Latci on, the 
tobtimonj ol words to the beliefs ol Uu* peoples to their common origin, 
to the position and character of their home* before they became scattered, 
becomes ol great interest. But tneamvhilc certain principles of comparison 
emerge from the number of comparisons made, and gradually the com¬ 
parisons become in <onse<|Ueme soundei. Homo << m par mm made at first 
without hesitation are seen to be wiong ones, while many comparisons 
formerly unthoiight-oi can now lie safely made. The following paper de¬ 
scribes briefly a few' principles of comparison in dealing with Oceanic words. 
They are principles which seem to be true when tested, but thoy were ob¬ 
tained b) collecting a meat mans examples of comparatives, and then 
considering these examples to see ll they had anything in common. They 
appeared to conform to certain rules. These rules were then tested by 
applying them to many fresh compaiativcH, with excellent results. In the 
hope that they may be of service io others, or, at least, may be suggestive, 
it scorned worth while to write them down. 

One side of the subject, however, is not discussed— the question of 
phonetic changes; it deserves separate treatment, and is too large to bo 
discussed here 1 . But the* principle may he at once laid down that no com¬ 
parison should be made ol words whose forms are dillcient unless the differ¬ 
ence can be explained according to well-known phonetic laws. One might 
suppose this caution hardly needed, but it is, in fact, generally ignored. 
One need only quote a sentence from Maori and Polynesian”: “The 
Aryan ra (to rest, to be delighted, to love) .... is*not far ofljun 
origin from the root la (to yearn for or desire), which appears in Sanskrit 
lash (to desire). ... It seems much the same as the Maori reTca (plea¬ 
sant), and, in the other sense of * calm, 5 as the Maori whakaruru (sheltered 
from the wind). 55 Such comparisons may easily be a source of confusion. 

1—Trans, 
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Another principle to hi* insisted on is that all tin* letters of a word must he 
taken into consideration. II the Mota villa (moon) is mm pared with the 
Malay bulan, the n must he accounted for ; ll mmu (mos(juito) is wmipnrcd 
with namok , the k must lie accounted for. In these two eases the n and /» 
suflixoa, common in Malay nouns, are of great interest to the philologist. 
It is common to ignore single letters, especially at the end oi a word. Mm*h 
ol great interest and value is thus passed by, 

H is perl laps host to set aside onomatopoeic words, interest mu, as tliej 
are. The author of “ Maori and Polynesian” compares the Maori nnnna 
(to hum) with the* Latin murmumre (to murmur), while “ koko (the tui) 
may be set beside the Sanskrit kakh (to laugh), Hnglish 4 quark ’ and 
4 cackle,’Probably su<*h words appear in all language's. There is a Malay 
word for <4 dog,” asu, and this is found in Melanesia, but not in Polynesia ; 
so it has been supposed that, the Maori an (to bark) represents the Malay 
asu (u dog) - in fact, that nothing but the bark is lefl in New Zealand. It 
is a comparison one is loth to forego when one remembers tin* e lassie < ise 
of the Cheshire cat; but one must allow that 44 an an" is \ery like the* 
sound a dog makes everywhere. 

It seems reasonable to suppose that the fuller lonn of a word is the root. 
Wo are familiar enough with shortened forms cab, from cabriolet ; bus, 
from omnibus ; car , from carriage ; phone, from telephone. It is, no doubt, 
a common process in all languages. Now, if we take any word of two or 
three letters (not a particle) in anv Ocean language, it appears to he the 
ease that a iuller form of the word can always be found in some other lan¬ 
guage. Of course, the fuller form may have been lost everywhere, but no 
such case has come under the writer’s observation. These fuller forms 
consist of two consonants and two vowels, or, at least, of two syllables. 
Thus, though hua is 44 moon ” in one language of Indonesia, hula is found 
in others; though niu is 44 eocoanut ” in many Oceanh languages, ntm 
is found in one (Vella Lavella). It also appears to be the ease that no 
root-forms occur of more than two syllables. Then* are many longer words 
in the vocabularies, but tboy are either roots plus a prefix or suffix or they 
arc compound words. Thus, in the Mota word nononi (think) the tn is the 
common Oceanic verbal suffix; in the Mota malumUm (soft), ma is the 
common adjectival prefix, while hunlum is the reduplicated root (liana). 
The Florida tidalo (a god) is a compound word, ti appearing also in tinoni 
(a living man), whatever tho meaning may be of da la the same word, 
doubtless, as tho San Oristoval alaro (a god); Mota tatam (,» prayer) • 
from the first word with which all prayers or charms began ; Tahitian 
tarotaro (a short prayer to the gods). The Florida word appears to 
bo indirod. evidence that the primitive religion of the people was 
ancestor-worship. The Mota tjearn (a fence) is really two words (jv and 
a/ra —a form of tho latter being commonly used for “fence” in Oceanic 
languages. 

* I cannot refrain from giving instances of the curious reasoning and inaccurate 
statements in the ohaptor o£ this book entitled “ The Maori as seen in his Language ” s 

e< Malay, as the tongue of a Mongoloid people, is assumed to bo agglutinative. 

But there is nothing agglutinative about [Maori] .... Now, the only inflectional 
languages are either Aryan or Semitic.” Therefore Maori is either Aryan or Semitic! 
So much for tho reasoning. Later on he speaks of tho “ coincidence of Maori ritma (an 
apartment), used all through the Pacific in tho sense o£ house, with the Kngiish * room.* ** 
Now, there is no suoh Maori word at all, and, though ruma does occur m^Mftlonchia, 
neither the word itself nor any form of it is known to occur in Polynesia'. 
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Tho following principle seems, then, to hold good: that ail Organic 
roots con'list of two syllables. The first point to determine about a word 
is tins root. I>ut the full form is olten missing, and the next point is to 
find out how these root-forms are modified. In the first place, the first 
umsonnnt max bo dropped. The Florida aho (tho sun) is a modified form 
of mho or laho. This modifiention is a eommon one. Still more common 
is the dropping of the second consonant, especially in Polynesia. The 
full form ol the Maori kaa (to swim or wade) is him, the word really moan¬ 
ing “ to nioxe the h*gs and arms.” 

In many eases both consonants are dropped, as in the llarotongan ai 
(tire), the root of which is kapi ; or the Maori ao (dawn), troin mho. 

Sometimes the second \mvol is dropped, as in the Mota kor (dried), from 
taro; but the first now el remains, and is rarely altered; it is, in fact, the 
most stable pait ol the word. On the other hand, the second vowel is liable 
to frequent change. 

The commonest niodifa at ion of all U the dropping ol the second syllable. 
Thus, the Mann to (sun) \> Irom mho; p<> (night) from poagi; pa (a fence 
or stockade) from para, ll frequently happens that when only the first 
syllable remains this is strengthened by reduplication. Tims Mota koko 
(enclose) is from koto ; Mota rara (scorch), from mho ; Mota non (dec'})), 
from roto; Mota Into (inner parts), from roto ; Mota roroi (news), from 
rotajo; Maori rara (a branch), from raaa ; Fiji Itaha (side of a hill), from 
ham. Such reduplications are very common. 

Perhaps there are eases of the dropping of flu* first syllable ol the root ; 
but until they are shown to exist, such comparisons as that, of the Mota 
(fana (to eat) with the Malay makan (to oat) must he viewed with suspicion. 
AI outfit i which also appears as main, means originally “a cleft or Tent,” 
in some languages “ a mouth”; in Mota, “to keep opening and shutting, 
as the gills of a fish.” This is, no doubt, tlm Mota representative of the 
Malay makan (to eat), the a being the common verbal suflix. 

There is yet another fairly common modification of the root by meta¬ 
thesis. Thus, the Florida Utha (strike) is the Malay palu ; the Mota torn 
(deep), (he Maori roto ; the Mota ma via via (thin), from mV//; Maori agaro 
(fly), from ramjo; Maori ntku (scratch), from kant ; Aneitymn mulniul 
(soft), from lama ; Tongan pvlaptiu (bent), from lape ; Maori iamu (cape), 
from mata . It may be asked which is the root and which the transposed 
form. The answer is that the transposed form is usually local, and is shown 
to lie later by ihe fact that modifications of it are absent or rare ; whereas 
the real root is found all over the Pacific, and broken down forms of it are 
very eommon. 

Of course, many forms of the same root may, and generally do, exist 
in one language. An instance may be given from Mota. The 1 root koro 
moans “to encircle, enclose”; hence, “to contract, shrink,” &e. It is 
found in many Oceanic languages, as koro , kolo , koko , &c. Probably it is 
the source of the following words in Mota : koto (contract), koloi (n hole), 
kolkohi (a small contracted thing), kor (to shrink with lieat or dryness, 
dried breadfruit), koko (keep close, contract, carry water in the hands), 
kokor (enclose, keep carefully), tokos (enclose, as lish in a net; fowls, by 
the people catching them), kokot (enclose, contract), kokota (narrow, con¬ 
tracted), kokorou (fold the anus or wings), j/ogo (shrink or shrivel), gaga- 
rag (gather together with the hands), goro (a*proposition, with many mean¬ 
ings of enclosing or shutting-in), goro-vag (throw the arms Toxmd), goto (to 
cut round, and so generally to cut), gorogoro (harvest), goto (to embrace). 

1*~Tran*, 
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70ZO (fade or wither). There are other more doubt iul examples oj it, mk h 
as oloolo (a sacrifice), where probably (as in Bfaie qowhnn) tin* idea w ^ tint 
0/ protection, coming into the cm Insure of the uod sought and beirm -dm* 
out from the |)owi*r of other gods. 

Some examples of the application of these mles nu\ now In* «*i\cii. 
Three roots will perhaps be sufficient to illustrate* the subject. 

Taking the Maori word into, it is evident that we have the loot it-.ell. 
Wo may expect, however, to find it modified m \auous wa\% and ni i\ look 
for it in such forms as Into* oto, /o, >0, torn, loin, tom. 'flu* meaniie* ot mto 
is 4< inside, within, tin* midst, places inland, a lake ” (ha lotorntn, \ pond). 
From this meaning of 44 within 11 (whu h is tin* root meaninu*) the wool tome* 
to mean in Samoa (in the form fotn) “ the heart, desire, or will ; the undej 
standing ; tho interior of a house: a deep pool in the lauoon ” faintn (<h*ep, 
depth), lotoi (to l>c in the middle). The Tahitian into and Hawaiian loin 
have much the same meanings. In Tonga Into means *• the mind ” ; fafato 
4< deep, the deep, ocean.” In Mangareva we get a lurther me mine for 
here roto is 44 deep. depth, the inward parts,” and 44 to obscure or darken 44 
while rotoroto hs “the shallow sea,” a curious meaning, to be explained 
presently. We may follow' this full form of tin* loot to Melanesia, where 
in fc>aa Malaita roroto is 44 a dark cloud ” ; in San Cnsto\al lodo is * dnik." 
rodomana “ the abode of the dead, the dark land M : and in Florid) mindo 
is ” blind.” 

The form ofo does not appear in Maori, but from tin* meanings presently 
to be given of the Maori roro it appears more than probable that oio has 
been modified into uto, whieli means in Tonga 4 ‘ the bruins (the inner part*), 
tho spongy substance of an old cocoa mil the Mimgamva tdo (mu i row, 
yolk of eggs); Mangaia uto (litth* kernel growing in a cocoanut); Fiji tdo 
(heart, pith of tives, marrow of bones) ; Mota utoi (pith of tiees); Malay 
Utah; New Celebes utok\ Ufa (inland country), 44 forest” in many kin- 
guages, is doubtless the same word. A final 0 is often represented in Malay 
by a, and in Malay otah moans “ brains ” (h is a noun sutlix in Malay). 

Wo now come to n>, which appears iu Maori, meaning “ in, into ” ; and 
lo t which in Santa Cruz means 44 night or darkness.” Taking next the 
reduplicated form of this, wo find the Maori >0/0, meaning 44 brain,«> or 
marrow.” The Hamoan Mo and Tahitian roro have similar meanings. 
The Hawaiian falo means 44 the brain, marrow of bones, insane,” Tongan 
lolo (oil, oily fat) and Mangareva roro (soft) are perhaps meanings derived 
from 44 the brain.” In Santa Oruss falo is 44 fat or oil 14 ; in Mota fafat means 
“ inside, the inner part, the affections” and is used in very many compound 
words to express states of feeling; roro means “deep,*to sink down, be 
deep,” also “ to be sunk down,” and so 44 shallow ” ; the water is said to roro 
in tho well, hence the well is roro (shallow), an explanation of (he Manga- 
rovan word. R frequently becomes a, and there can be little doubt that 
nonom (to think) and nonon (to smear) -the m and n being verbal sullixes 
—are both from roto . In JEfate, New Hebrides, roro means 44 <0 think,” 
rorona “ thought ” ; and Dr. McDonald mentions that these words an* 
sometimes pronounced trotro and trotrona , 

Taking now the final modification, the transposition of the letters, the 
Mota toro means " deep ” ; toron , “ to desire or long for ” ; Florida rfofo, 
“ to love ” ; San Oristoval doodoo , <4 black ” ; doa^ 44 blind.” 

InOba, New Hebrides, falogi is 44 inside,” and roroqi 44 deep ” ; in IVUle- 
kula, roror is “ deep,” and ror “ the afternoon ” {gi and r arp. the noun 
suffixes in these two languages). The meaning 14 afternoon** i» from the 
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joiug <lnwn (/fim) ot fin* Min : the sun is said to roro in Mota when it sots. 
M«»n\ more i‘\ , .unp]i‘h of tins root might be given, but enough has been 
written (<> show how it follows tin* rules given above. 

Hie roof which means “ light and heat ” is a difficult one to follow, because 
tin* two lousonauth if ioniums an* mteivhaugeablo. It seems best to give 
mho .»* fin* roof, though fhis form appears <o have been lost, because the 
modified forms of mho (oho, no, hi, mm) are the most widespread. 

If we fake mho as the root, with the meaning of “light and heat, the 
da\, the sky, clouds,” <fce., we may expect to find several forms of the full 
root, beeause r and h are interchangeable letters, and r may bocomo 7, while 
h bet tunes s or 1 . and in flu* ease of such a root it is difficult to say which 
I* the transposed form ; ho\\e\ei. wo may 1)0 guided by the number of 
modified forms which appear. 

l.nsn tin* Kayan word for “ licaf,” is a full form of the root, and so too, 
appanmtlv, are salo (a cloud) in Sau MaUita, perhaps also solo (the sun) 
m ^.u, and irurowmo (the moon), in Kan w representing h, as it <‘ommonly 
doe- r riu‘ three List ma\ bo tonsidered transposed forms of the root, 
uid thus bo classed with the New Guinea (Kerepunu) hnro (the sun) 
iii«l the Maori flaronqa (a mythical sky-power who begot the sun and 
moon). 

The modified forms we might expect to find by dropping the first con- 
sou mt are aho, a so, alo, <tm, and ato. r Plio first four are found. Aho moans 
“the sun ” m Florida, and Ysahel (Solomon Islands), and Oba (New He¬ 
brides), In Tongun it means “ day ”; while nhoaho means “ bright or shin¬ 
ing," as the moon on a clear night. The Maori aho means “ radiant light,” 
ind aho }on is “the moon.” Asa in Kotuma and (lundaloanar is “the 
suu M ; in Samoa, “ the day M ; in Nfuto, “ burning.” Ah is “ the sun” 
in New Celebes (maltt-ah) and in Santa Maria. Aro is “ the sun ” in Hula 
and Iiula'a (New' Guinea), “the sky” in San (Jristoval; while the Mala- 
j isv maw a tiro (th<* sun) is almost identical. 

Wo mt two lorniH bv dropping the last vowel—the Mota sar (to shine, 
give lurni) and the Aneitvum luh (light) and lav (bo shine). 

Propping the second syllable gives m and hi, Ra (the sun) in Maori 
is said to be the sou of llaroncja and the sister of Mamma (the moon), a 
very exact account of the words, except that mamma , from the root rama, 
is quite distinct from mho, and occurs along with it in many forms in many 
Oceanic languages. tta in Maori also means “ the day” and “ the east.” 
in Samoan la means “ the suu, daylight ; to be intensely hot.” The words, 
with these, meanings, arc common in Polynesia. 

Reduplicating tin* first syllable, wo get ram and lala, In Maori rara 
means “ to spread out on a stage to dry,” and hence the stage itself. In 
Tahiti the word means “ to scorch over a fire” ; rarararauri , “sunburnt” 
(uri black); Fiji ram, “to warm one’s-self by a fire”; Mota wra, 
“ to dry or warm by the fire” ; rafting, “ to dazzle by reflection” ; rara - 
ngiu, “ liard dry ground ”; ma-rang, “ barren ground, lazy,” In New 
Guinea the Motu raraia is “ to dry in the stui ” ; Wedau arara , “ to shine ” ; 
nrai, “ to bum ” ; Celebes rarantj ; “ bo dry.” The Florida ma-rara moans 
“light”; Mota ma-rarara, “transparent, translucent ” ; Malay arang 
means “charcoal.” Samoan ma-lala is “charcoal”; Tongan lala, “to 
broil ” ; ma-hla, “ charcoal ” ; Kayan lala, “ to wither ” ; Wcdau, New 
Guinea, htlai, “light”; Mahaga, Ysabol, hiaha, “light”; Now Celebes 
him, “ H(*oreh ” ; Mota lalav, “ scorch, burn ” ; lawa, “ blaze or flame; 
to be rod, brilliant in dolour.” 
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By dropping both consonants wo got ao y Hit* Maori 44 day, dawn, become 
light, cloud" ; Tahitian “ day, bright < loads, the bright land of heaven/* 
In Mangarevu wt* got a. meaning “Min / 1 where remarkably little remain** 
of tahoJ 

TTmiMi.il lornih Mali u.s do (“ nun 11 m the New Hebrides), ha (“ sun “ 
in Mot a, “cloud” m San tVisfovnl), ha\e not been referred to. 

Perhaps it may lie allowed to make two <onjertim\s in < (inclusion. Main 
means m Mola “ iamme ” : ma\ this be ma aio, and mean “ a time o! sun 
without ram, when 1 ho ground heiomos hard and dry 1 ' (Hawaiian main 
44 to dry up as water, to wither ah a tree 11 ; Mangaia maro, 44 hard and 
dry”; Manga reva mttto, “ hard”) l Mr. Ifilsdon Best gives the Maori tan 
maro os “ a year in which there are no crops.” 

The word tataro in Mota moans “a prayer.” Dr. Oodrington wrilos 
thus of it : " The tataro of the Bunks Islands, which may be called 4 a 
prayer/ is strictly an invocation of the dead, ami is, no doubt, so colled 
because the form begins with tin 1 word tataio, which certainly is tin* *ataw 
of San Grist oval—that is, 4 a ghost, of power/ The Banks-Islandera are 
clear that tataro is properly made only to the dead, yet the spirits (vui, 
Qat and Marawa) are addressed in the same way / 1 Atara means " a god ” 
in San Crist oval (tidalo in Florida, tidatho Ysabel, fid (do Guadalcanal’). “ The 
soul” in Malaita is akah. In Samoan tatalo is “ to pray ” (Tahitian, taro - 
taro ; Hawaiian, kalolnlo ; Tongan, tab-mona* 44 solicit by act ions the favour 
of the gods,” talotah , 4< cast lots”). Apparently the meaning of ta/a was 
“a spirit or ghost.” A man’s spirit was perhaps thought to pass to the 
sky; he was no longer a ta-nun, a living man, but a ta-malc, a dead man, 
or a ta-taro, an inhabitant of the heavens ; so in Florida he was no longer 
ti-noni , hut ti-dalo. In the same way the soul was culled akah, just as 
ata in Samoan means te a spirit ” or “ the light ” ; Tahitian ata, 44 a cloud, 
a shadow, a certain prayer”; Tongan ata , "the air, free, the morning 
light, a shadow, reflection ” ; Maori ata , 44 early morning, the soul, a re¬ 
flected image” ; Motu (New Guinea) vata , 44 a ghost ” ; Mota atai , 44 soul/* 
I£ tataro meant originally 44 the spirits of tlic dead,” it might easily be made 
to include other inhabitants oi the heavens ; or, if if meant “ the gods,” 
then, when ancestor-worship grew up, the term would come to include the 
ancestors of the tribe. 

The root bara or para seems to mean " crosswise, lying across/’ Other 
full forms of the root axe pala, bala , vala , fala. From these wo should 
expect to get ara or ala ; pal, par, &<*.; ha, pa, &c.; papa , baba, &e.; and 
transposed forms such as rapa and lapa. As a matter of fact, all these 
forms are found. 

The way in which the meaning becomes modified is quite intelligible: 
from " crosswise ” we got such ideas ns—an angle, a ladder, tongs, a fence, 
a barricade, the shoulder, layers or strata in rocks, and hence flat slabs 
and anything flat, or, with a slightly different advance of meaning, the 
sloping side of a mountain, or an axe whoxo the blade is not only flat, but 
is set Bideways, crosswise, unlike the adze. With these preliminary remarks 
as to the meaning, we may follow the changes of form. 

In Wedau, New Guinea, bara is “ bent ” ; barahtvrana, “ a bend or 
angle”; barabara, "a shelf, a wall-plate.” In San Cristoval 44 a fence” 
is 6 ora; in Saa Malaita it is para; while para!a is " the side.” The Fiji 
bwravi moans " the sea-coast, the side of an island or mountain ” ; Maori 
pmarU, " a steep slope or acclivity.” The Mota parcvpwra is <4 an axe,” a 
recent use of the word, according to Dr. Codrington. The Formosa parui 
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humus “ to fence 99 ; tlio Malay parai “ lo go in zigzags, as a ship tacking.” 
An island in tin 4 Banks Group is called Ure-parapara , 44 the island of stoop 
slopes 55 : the sea has entered the crater, the steep sides of which give the 
island its name. The Malay parang is “ a chopper or chopping-kuife,” or 
to cut with one; and this is the Maori para , “ to fell trees or cut down bush.” 
In Mota, para also means “ to go off at an angle ” ; sw* para is * 4 to crouch 
isidc.” 

Pala menus in Mota “ to set stick across stick, to set across, wattle” ; 
pala ta vava, <s to strangle a man by pressing a sti<*k across lus throat”; 
t-pa/a, 44 tongs ” ; palapala, 44 scissors 99 (a recent word). In Florida pala - 
pala is 44 a ladder.” In Malay palang is “ a cross-bar or transverse beam.” 
In Santa Cruz pala-po is 44 lightning 99 (po meaning 44 downwards ” and also 
“ red ”). In Tonga palaa means 44 a piece of a reed fence ” : while in Samoa 
palaau is 14 a wooden fence.” 

In Mahaga Bugotu babala is 44 crosswise ” ; gai babala , “ across.” Vala 
means in Mota 44 the fence of small stones round an oven.” In Madagascar 
rala is 44 a wooden fence or partition.” The Efato (New Hebrides) vala 
means 44 a ship's yards,” because set crosswise ; while fala/ala is 44 a ladder,” 
which is made by fastening cross-sticks to a tree. Vala in Florida means 
44 the shoulder ” ; carat in Mota 44 the purlin of a house.” 

Leaving now the full root, of which many more examples might be 
given, wc come to am and ala . In Mota am means 44 to keep off ” while 
gr-ara is 4C a fence.” The Baa Malaita ala moans 44 the shoulder.'’ The 
Maori arai means 44 a veil, screen, or curtain; to block up ” : Mangaian 
(Mil, “ to wal'd off” ; Tahitian arai, “ to interpose, obstruct ” ; Hawaiian 
alai , 44 to obstruct, to block up a door or passage by sitting in it, to form 
a circle round a person for defence, to defend.” The Torres pi ala is " a 
fence round a garden.” 

By dropping the final vowel we got par and pai Par means in Mota 
44 to slice, cut,” as in Par mal , the name given to a class of secret societies 
the members of which wore wont to par a mal or \oung eoeoanut and 
drink the milk in common, after which they wore accounted brethren. Pal 
in Now Britain moans 44 a room 99 (just as niu in Mota means either 44 par¬ 
tition ” or 44 room ”); iu Duke of York Island, 44 an outhouse ” ; in Balu- 
ana (Now Guinea), 44 a house.” 

Dropping the second syllable we get pa and ba , exceedingly common 
end important forms. A few examples must suffice. In Fiji bai moans 
44 to fence round a town or garden,” while ba is <f a fish-fence.” In Maori 
pa means 44 to block up, obstruct; a fort or stockade, u weir for catching 
eels, a barricade; to protect 99 : Samoa n, pa } 44 a wall”: Tahitian, pa , 
44 a fence or hedge ” : Hawaiian, pa, 44 hedge or fence in; the wall of a 
town ” : Paumotu, pa , 44 a rampart or bulwark.” 

The reduplication of this gives us papa and baba . In Malagasy baba 
is 44 a wall or fence in fortification ” ; Formosa, babas, 44 an earthen dam ” ; 
Tahitian, papani, “ to block up 99 ; Mota, paparis , 44 wall of a house 99 ; 
Maori, papa , 44 to close up or fasten; the layers or strata of rocks.” It 
is from this last that the idea of a slab may perhaps bo derived, and so 
papa or baba commonly moans 44 a slab, board, anything fiat.” In Wedau, 
New Guinea, baba means 44 slab, side of big canoe ” ; babai, 44 to build up 
with slabs 99 ; bdbana, “ canoe built with timbers 99 ; Maori, papa, “ any¬ 
thing broad or flat—a slab, board, door, or shutter”; Samoan, papa, 
44 board, floor - mat ” ; Tahitian, papa, 44 a board, seat, the shoulder - 
blade ” ; Mangarova, papa, “ foundation ” ; Motu, New Guinea, papapapa. 
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“ flat rook"; (Vlebes, pa puny, “a board"; Malay, papan, “a plank <>r 
board " ; San (Yistoval papanujim , “ surl-board " ; Malaifa, haha. “ Mill- 
board.” Papa moans also “ tlio earth 51 in Maori, and no doubt tin* Mats is 
conceived of the earth as Hat, as our own forefathers did , this wind how¬ 
ever, may lie irom a root meaning “ soil," 

Taking hist the transposed forms mpu and lapa, we gel the M.mii ntpa- 
rapa, meaning “the Hat part <d the fool"; Hawaiian la pa, “a lidge <d 
land bet\ n eon two ravines, steep side ot a ravine, having a Hat or Mpnue 
side": Samoan lapu , “flat"; Mangama ra para pa , “Hat", 1‘aumotu 
rapa, “flat blade of paddle”: Motu, New Guinea, ilapa, “a sword”; 
Mota im\ “a board, slab of wood in eimoe or house” ; fopuui, “ tin* tint 
of a blade, tail of col” 

These roots arc merely given as examples of the working-out ofjertain 
principles of comparison. Other roots might* be easily given from wdneb 
a still larger number of words are domed. .But the following of such 
principles as those given above should make* comparisons at once easier 
to obtain and more* likely to be correct. 

Confusion is especially likely to arise when the first syllable only re 
mains, or where it lias been reduplicated. For example, the Maori (a has 
many meanings, because it is derived from a number of different roots. 
Papa may be derived irom pain (a stone or rock), para (across), para (sedi¬ 
ment, dirt, 4c.); rara from rana, who, 4c.; row from roto , lonyo, 4c. 
If comparisons are to bo sound, they should always have regard jto the 
root-form and its meaning. 1 IV 

The study of the Oceanic* languages should throw more light on the 
general problem of language than the study of the Aryan family or the 
Semitic, because the problems to be solved are less complicated, owing to 
the fact that the peoples have been living isolated for f-o long, and ha've 
been unaffected bv civilisation. When the Oceanic family has been care¬ 
fully studied, comparisons may bo made with Aryan and Semitic languages. 
Apparently there were true Aryan and Semitic words in the original Oceanic 
language. 


Art, II. —List of Recent Shits found Fossil in Neiv Zealand. 

By Henry Suter. 

Communicated by Dr. Chilton. 

[Read before the Philosophical Institute of Canterbury, Zrd November* 1 \W. | 

During my recent study of the New Zealand Mollusca I made a list of 
species which have been recorded as fossil, and it may be of interest to 
have it published. 

P, stands for Pliocene, M. for Miocene, 0. for the Oamaru Series. 

The latter formation was considered by Zittoi to belong to the Oli- 
goeene or Upper Eocene, by Hutton to the Oligoceno, whilst Professor 
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3. Park elassed it under the Miocene. Tate, Harris, and Von fliering, 
Uo\\e\oi, umsider it to belong to tlie Eocene. 

1. Aeanthodutis ylandicus, y. & (I. Lb 

2. i'hiton pdhssei penth, y. &(l, lb 

3. Aetna a dwdala , Suler. lb 

J. Snssunlla lubiginosa, Hutton, lb 
5. mantelh , Woodward, lb 

b. Hal tofu s austral! s, Uni. lb 

7. // w, Marlyn. M, 

8. Emuttjinula striatuh, Q. & U. Ib, M. 

9. Subema rtf mala intermedia , iioeve. lb 

10. patmophoidea, i). & 0. lb 

11. Fmundea tnonilifera , ILutton. lb 

lib Trochus chalhamensis, Hutton. V. 
b‘>. (iaratw s\ Q. & 0. Lb 

II. midis', Urn. lb 

lb. Mnnodunta ml limps, Um. lb 

lb. ctnrosa , A. Adams, lb 

17. lut/ubris , (Im. lb 

18. (Umthaiidu* pupil!us , Hutton, lb 

19. put pu rat us , Martyn, lb 

20. * atufnineus , (}ra\. lb 

21. few /; wws, A. Adams, lb, M., <b 

22. Mondea etjena, (Sould. P. 

2b. (Udliostoma pellucidum , Valenciennes. Ib, M. 

21. puneiulatum , Martyn. Lb, M. 

25. sthetum, Olxemnitz. P. 

2b. spectahile , A, Adams. M., O. 

27. Lissospira eorulum , Hutton. Lb 

28. smaragdus , Mjirtyn. Lb 

29. (ftanosus, Martyn. Lb, M. 

SO. Liptothijm fluetmta , Hutton. Ib 

31. Astraa heliotropium, Martyn. Ib 

32. Ethalia ylandica , Hombi. & 3ae<{. Lb, M. 

33. ttissoa (.s’, .v//’.) itnpressa , Hutton. P. 

31. (('ingula) zoslemphUa , Webster. P. 

35. Eissoina (s, #/r.) rugnhm , Hutton. Ib 
3b. (Zehina) emartjinala , Hutton, lb 

37. ( lialoniella ) oft rarer t 3 Hutton. Ib 

38. ('erithidca hicarinata , dray. Ib * 

39. >SW/rt tr rebel hides, Marions. P. 

‘LO. Her pul us sipirn, Lamarck. Lb, M. 

tl. St e pho pom a nueleogranosum , Verco. Ib 

42. Ofvcmn ditjitulum , ITodloy. P. 

43. Turritella rosea , Q. & 0. P„ M., 0. 

44. pagoda , Reeve. Ib, M. 

45. Oarhtta\ Watson, lb, M. 

4b. symmetrica, Hutton, ib, M., 0. 

(« kanieriensis, Harris.) 

47, Siruthiohma papulosa, Martvy. lb. M., 0. 

L8. wm/#, Martyn. ib, M, 

49. vermis tricarinata , lesson. Lb 



10 


Transactions. 


50. A mophna eornujata , Reeve. I\, M. 

(=• neoudaniea, Suter.) 

51. (’nhfptrau scutum, Lesson. I\, M. 

52. fj/M, Hutton. J\, M. 

53. maeulata, Q. & (J. P., M., 0. 

( ealijptut jmmis ol suit hois, non Lamarck. 
51. (’/<pufula mepidula, L. I\, M., O. 

55. vtntata, Sow orb's * P-. M. 

50. Saliva zelandica, Q. & (<. 1\, M,, O. 

57. a ash alls, 11 nil on. P. 

58. Pol in ices am phial ns, Watson. P. 

50. AmpulUna undulata , Hutton. 1\ 

00. Trichotmpis Hath rata, Sowerby. P. 
til. Trivia austral is, Lamarck. P. 

02. (Ujmatium spenqlcn, Chemnitz. P„ M„ O. 

03, Phalium achatinum pi/rum, , Lamarck. P. 

<>4. E pit on lam zelvbori, Dimkor. P., M. 

05, Turban ilia zvalandica , Hutton. P. 

0)6. Odostomia (s. str.) bembix , Hut or. P. 

07. ( Pt/rgulina) rugata , Hutton. P., M, 

08. Salima tread well i, Hutton. 1\ 

09. Megalatractus maxim us, Tryon. P. 

70. Fusinus spiralis, A. Adams. P., M. 

71. Latirus huttoni, Suter. P. 

72. Vtxilhnn rubiginosum , Hutton. P. 

73. planatum , Hutton. P. 

74. Income um, Murdoch and Hut or. P. 

75. marginatum, Hutton. P. 

76. Eiphonalia nodosa, Martyn. P., M,, 0. 

77. caudata , Q. & G. M. 

78. rf?7«Wa, Q. & G. P., M. 

79. mandarina, Duolos. P„ M., 0. 

80. Euthria linca , Martyn. L\, M. 

81. //urn t ravers i, Hutton. P. 

82. I it I of i no ides, Reeve. P. 

83. striata, Hutton. P, 

81. ('omiuella maculala, Maiiyu. l\, M. 

85. maculosa , Martyn, P. 

86. uasmdcs, Roove. P,, M, 

87. zealandia\ Reeve. P. 

88. larida, Philippi. P. 

89. virgata , H. and A. Adams. P. 

90. huttoni, Kobolt. P., M. 

91. costala , Q. & G. var. P. 

92. *Vwrac octogonus , Q. & G. P. 

93. octogonus umbilicatus , T. Woods. P. 

94. octogonus espinosus, Hutton. P. 

95. zelandicus, Q. & G. P., M. 

96. angasi, Crosse. P. 

97. Trophon ambiguus, Philippi. P. 

98. rugosus, Q. & G. P. 

99. cheesemani, Hutton. P. 

100, corticatus, Hutton. P. 
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101. Trophon plebejus, Hutton. P. 

102. bonnet b, (.Wsniann. 1*. 

LOU. Thais succinct a, Marty n. P. 

101. Adnata trail! /, Hutton. i ) . 

105. Manila choava, Llcc\o. 1*. 

105. Alciia hanmtans, Murdock. I\ 

107. rnnans, Hutton. P. 

108. Fulgmaua arabica , Maityn. P., M.. (>. 

100. arabica rfongatu, Swain son. P., ML., O. 

110. giaedis, Swainson. P., M, 

111. A ned/a australis , Sower) >y. P., M., 0. 

112. austiahs pyramidalis , ftee\ e. 1\ 

115. depremt , Sowerby. P., M. 

111. munonata, Soworby. P. 

115. Maigmella albescens . Hutton. M. 

HO. Drillia nonr-sclanduv, lleovo. P. 

117. Ilutton. I\ 

118. /;«<///, Hutton. M. 

110. Mitromorpha striata* Hutton. P., M. 

120. Balhytoma allnda , Hutton. JL\, M. 

121. cheesemani, Hutton. P. 

122. noddirata, Murdocli and tiutcr. P. 

125, Mangdia dictjfota , Hutton. I 1 . 

121. protensa, liutton. P. 

125. sinclain 3 E. A. Smith. P. 

120. Daphnella cancellata , Hutton. P. 

127. Terebra tristis, Deahayes. P. 

128. jPtf/w alba , Hutton. P. 

120. Tornatina pachys, Watbon. P. 

150. Voleulclla reflextt, Ilutton. M. 

151. CyhchncUa striata, Hutton. I\, M. 

152. AmphiMa erenata , Martyn. P. 

155. Endodonta coma, (hay. P. 

154. Dentalium annum, Hutton. P. 

155. opacum, Soworby. P., M. 

( conicum, Hutton.) 

150. Dentalium eeostatum, T. VV. Kirk. P., M* 

157. Nat'uh nitidula , A. Adams. P., M. 

158. Leda belhdn, A. Adams, P. 

150. fastidiosa, A. Adams. P., *\T. 

110. Ma/letia australis, Q. & (1. J\, M. 

141. Poroleda laneeo!ala, Hutton. P. 

112. Anomia InUtoni, Sutor, n. sp. P., M., O. 

(—alectus, Ilutton, non Gray.) 

145, Anomia undata, Hutton. P., M., O. 

(« cytmm, Hutton, non Gray.) 

144. Anomia waUeri, Hector. P. 

145. Placmnnomia zelandiea , Gray. P.* M. 

(-tone, Gray.) 

146. Area decussata, Sowerby. P. } M., 0. 

147. Glycymeris laticostata, Q. & G. P., M., O. 

148. velutina, Suter. P., M. 

149. Mytilus candivulus , Martyn. P., M, 
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150. Mytilus mayellanieus, Lamarck. l\, A]., O. 

151. Modiolus australis, Gray. P., M. 

152. Modiolaria im pacta, Hermann. I*. 

153. IWfcn niedius, Lamarck. I\, O. 

154. radiatus , Hutton. l\, M. 

155. zelundia, Gray. 1\, M. 

150. con resits, if. & G. I\, M. 

157. Lima lima, L. P. 

158. twqulaht, Ko\\erl>\. P. 

151). bu/lata, Horn. I 1 ., i\l,. O. 

100. Ostrea angasi, Sowerby. P., ftl., O. 

101. Iiyotis , L. P. 

102. comnjafa, Hutton. P., M. 

163. Atrina wlandica, Gray. P., 11., (). 

161. CWassatellites obesus, A. Adams. M. 

105. ('ardita cahjeulata , L. P. 

166. Vcncricardia australis, Lamarck. I\, M. 

167. difficilis , DohImych. P„ M. 

168. zelandira, Denhayes. P. 

100. Lori pcs concinna, Hutton. P., M, 

170. Divaricella cumimji, Adams and Angus. P., RL, t). 

171. Diplodonta zelandira , (Irav. P., M. 

172. < /lobularis , Lamarck. P. 

173. Knjeina parru, Dcshaves. P. 

174. biplodon menziesi aueJda adieus, Gray. P. 

175. Tellina cugonia , Sutor. 1*., M. 

( = amjulaia , Hutton, non Gmelin.) 

176. TclHna disc ulus , Dewhaves. P. 

177. alba , Q. & G. P„ M. 

178. ( flabrclla, Desk ayes. P. 

170. Leptomya lintea , Hutton. P. 

180. Mesodesma subtriangufntum , Gray. I\, M. 

181. amt rale , (bn. P., M. 

182. J/ffrfjw seal pell am , Reeve. P. 

183. discars, (Jray. I\, JVL 

184. elangata, Q,\% (1. P., M, 

185. oM/d, (Jray. P. 

186. rudis. Hut ton. 1*. 

187. tipisula ordinaria , K, A. Smith. P. 

188. anptilateralis, Denhayen. P. 

180. Zcnatia acinaces, Q. & (5. ' P., M, 

100. Dosinia lambata , Gould. 1\ 9 M. 

101. aw?/*, Pliilippi. P. 

102. subrosea, Gray. I\, M. 

193. Zittel. ' V M. 

194. Macrocallisla multistriata, Sowerby. P., M., 0. 

195. Cytherea oblonga , Hanley. P. s M. 

196. subsvleata, Suter. P. 

197. Chione stutekbunji, Gray. P. ? M., 0. 

198. yatei, Gray. P. * 

199. crassa, Q. & G. P., M. 

200. mesodesma, Q, & G. 1\, M. 

201. Paphia intermedia, Q, & G. P., M. 
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202. Pmtocaidia pukhella , Gray. I\, 11. 

203. Psannnobia lineolata , Gray. J\, M., 0. 

201. stanyeri, Gray. P., M. 

205. tfokklfina nit id a, Gray. P., M. 

200. (WlmUt maeiknta. Hutton. P. 

207. zehtndica, Q. & G. 1*. 

208. Sa.ricara arctica , L P. 

200. Panopta zclandica, Q. & G. I*., M. 

210. Phnlndidca spathulalu , Souerby. P. 

211. Panned si mil is, Gray. P. 

212. T/nuna ritrea, Million. P., M. 

213. ('ovhlodesma anyttsi, ('rosso and Fischer. P. 
21 L Myodora anti pod urn , E. A. Emith. P. 

215. bottom, E. A. Smith. P. 

21(3. novcc-zealanditr , E. A. Smith. P. 

217. striata , Q. & 0. I\ 

218. sub rostra! a, E. A. Smith. L\, II. 

210. ('hamostrea albvla , Lamarck, P., M. 


A nr. III. Botanical Notes made on a Journey across the Tararuas * 

By Bernard Oracropt Aston, F.C.S. 

\Hutd before the, Welti nylon Philosophical Society, 1 st September, 1009.] 

The portion of tho Turarua Kango treated of in this narrative may be 
viewed from Wellington, stretching beyond the Upper Hutt Valley. At 
the southern end is seen the rounded outline of Mount Marchant (3,406 ft.). 
followed, more to the north, by three much lower conical-topped hills; 
then a conical mountain stands out nearer the beholder than the conical 
hills, and on a level with Mount Marchant. The Quoin (3,905 ft.), the 

* Some of tlm information contained in this account is drawn from oxiwrion.ee 
acquired on trips other than those heroin described. Ouronologioally enumerated, the 
author’s acquaintance with these mountains is derived from—(1) A throo-days trip to 
Mount Koldsworth with Professor Eastorfield, D*. L. Cookayno, and Mr. A H. Cockayne, 
in January, 1906; (2) a three days solitary ramble on Mount Donnau and in tlio Otaki 
florae, in December, 1909; (3) a throe-days ascent of Mount Hootor from Otaki, in 
.January, 1907, with Messrs. D. Potrio, A Hamilton, J. 8. Tennant, \V. C. Davies, and 
Alfred Jones; (4) a three-days journey on Mount Holdsworth, in March, 1907, with Messrs. 
O. do 8, Baylis and Tumors (two); (5) three days on Mount Holdsworth with Messrs. 
1 ). Pet rie and .7. 8. Tennant, in January, 3 908 ; (6) tho crossing of the range hore described ; 
(7) a two-days trip up the Hutt Gorge with Mr. John Onilwell, in November, 1908; (8) a 
partial ascent of Mount Dcunan with Messrs. C. O’Connor and bimmonds, at Faster, 
1909; (9) an ascent of the Quoin, riu the ridge, in June, 1909, with Mr. "E. Phillips Turner. 

Since writing this paper the author, with Mr. W. H. Field, ALP., and Mr. L. 
Phillip, of Kaitoke, on 12th February, 1910, crossed from Kaitoke to Otaki Gorge 
settlement in twenty-four hours actual walking-time, the journey occupying, including 
the time taken for sleep, only thirty-six hours. The Kaitoke ridge track was followed, 
the route otherwise being as described above. Tho high levels were obsoured by mist, 
which, however, occasionally lifted. Abundance of water was foxmd, as before. 
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bOiilUeru terminal ion oi a high range leading to Mould Moo!or, Is nol dis¬ 
cernible in the outline oi hills, being overtopped and rendered invisible 
by Mount Alpha (1,16(5 ft.)* Finally, after a fairly le\el stretch of country. ’ 
there succeed a lew ragged peaks, near which is the remarkable razorback 
ridge (to be presently described) overshadowed by Mount I Teel or (5,011 ft.), 
the highest peak which can be seen. Descending on tlm Otaki side there 
are some rounded summits (1,700 ft.), and at a much lower election Mount 
Doiman (1,010 ft.). Below this is a saucer shaped depression (“Tabic 
Top") rising on the Otaki side to a rounded knob, the last peak silhouetted 
against the sky. 

The writer cannot tind any record ot a collet tor ol* naturalist having 
crossed the Tango from Kaitoke to Otaki. Indeed, even Mount Hector 
would appear not to have been botanically explored until December, 190(5 
(see Vetrie, “ Account of a Visit to Mount HectorTrans. N.Z. Inst.. 
1907, p. 289), when the writer made lihs first collect ion there. 

Leaving Wellington by the 7 a.m. train on Itaxiiig Day, 1907, Kaitoke 
is readied about 9a.m. The day is line a light breeze from the north 
east, blue sky with put chon oi cloud, and a barometer of 50* (in., giving 
presage of fair weather lor the venture. Tin 4 party consists of Mr. Alfred 
.lonos (an expert busiunan), W. B. Aston, and the writer. The swags 
include 51b. boiled beef, 31b. ham, 51b. ship-biscuits, a small loaf, 21b. 
oatmeal, 21b. sugar, 'Jib. butter, a little tea, chocolate, and raisins, col¬ 
lecting-boxes, drying-papers, a blanket each, and a tent. The tent is 
worthy of a brief description. It weighs under i lb. dimensions 5J ft. by 
71 ft,—and includes a flexible wire rope used instead of a ridge polo. One 
end of the ropo is fixed to a tree, and the other is threaded through the 
apex of tho tout-roof and lixod to another tree. All that now remains is 
to fasten tho guy-ropes, made of light fishing-line, to stumps, &c\, near tin 4 
ground, and pog down tho sides. The advantage of having a light and 
easily pitched tout such as this iu climbing-expeditions, where everything 
has to be carried on one's back, can hardly be overestimated. The tent is 
made by Messrs. Hutcheson, Wilson, and Do., Jervois Quay, and is similar 
to those supplied to tho Tourist Department for alpine climbers, with the 
exception that it has no floor. Tho material is that of which the fine top¬ 
sails of yachts are made, technically known as jnparra --an Egyptian 
fabric. 

At least three routes are opon to the explorer of the Taravuas from 
Kaitoke. The Mount Marchant track involves climbing the hare ridge 
connecting the Kimutakas with tho Tararua Range, and following the spur 
over Mount Marchant, thence taking a large sweep to tho north-east over 
many lesser tops on tho high range by a track marked on the map " well 
blazed" to Mount Omega (3,669ft.), between which and Mount Alpha 
(4,466 It.) there remains a deep valley to he crossed before attaining the 
high leading range of which Mount lloctor is tho culminating point. The 
writer is informed that it is not necessary to climb to tho top of Mount 
Marchant, but that tho spur may bo attained on tho farther side by 
a passage through tho bush on tho north-east flank of the mountain. 

The second and third routes are tho same with tho difference that the 
first lew miles is over a spur—four hours’ walk—or through the river gorge 

nine and a half hours’ walk—at the traveller’s discretion, to the junction 
of the Main Hutt with tho Lessor Hutt River. The spur route is always 
available, and is remarkably easy travelling, through dead standing bush 
which was swept by the fires of last year and completely denuded of under- 
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scrub. One should take ilio hill at ilie back of Phillips's hut (650 ft.), near 
tho mouth of tho Pakuratahi Gorge, and, steering due magnetic north, two 
and a half hours’ walk on tho ridge brings one to the summit of the hill 
(2,000 ft.), where Mount. Marehant looms largely ahead, and the lower slopes 
of the Quoin art', seen on the left in Hie angle formed bv the junction of the 
rivers. The Lessor ITutt Gorge is Irom this aspect visible for a consider¬ 
able distance. Descending the hill, still through burnt standing timber, 
another one and a half hours’ walk should bring one to the base of tho 
Quoin. 

The gorge route, on the other hand, takes at least nine hours’ laborious 
walking, the times taken on the two occasions the writer traversed the 
route being nine hours and a half and nine hours and a quarter from Kai- 
toke to the junction ; and it is not accessible if the river is in flood. The 
.advantages of going this way aie the beautiful scenery, the impossibility 
of mistaking tho way, and the facility for studying the various forms of 
life met with in the forests of the banks and in the untished waters of the 
rivers. * f 

Grossing, to tho north of the Kaitoke {Station, some flat country whore 
agriculture is being practised, judging by the Californian thistle, black¬ 
berry, and goTso which impeded progress, the Pakuratahi Gorge is soon 
reached, and little time is lost in finding tlie track, which leads off from 
behind a bine cliff-face on the south side' of the river. Numerous shapely 
ribbomvood-trccH (Playianthus bctulinus ), which always attain thoir finest 
growth on silty alluvial soil, are observed growing on the flats. The track 
is excellent, and leads through a very mixed forest, of which the plants 
noted in the appended list are observed. 

After a mile or so of this track the foxest undergoes a distinct change. 
Rod-beech {Fayus fusca) is now the predominant growth — in fact, it is 
almost the only tree-growth, being supplemented only to a slight extent 
by miro (Podocarpus ferruginous). The underscrub consists of Co'prosma 
Calensoi, Griselinia littoral is, Lcucopogan lascieulatus , ('oprosma grandi - 
folia , Pseudo pa nax crass ifolium, Myrsinr salicina , Panax arbor euw, Co- 
pros ma foetid mima , My Hus pedunculata , and Metrosidcros floridu , while 
the forest-floor is covered with Gahnia. Glcich nia CunninghamH (umbrella^ 
fern), and moss. Here and there on stumps are patches of tho beautiful 
Karina mucronata, the blue-berried Diant tin intermedia , and a variety of 
ferns, mostly kidney-ferns (Trichomatas rtnijormc). Tho tree-trunks are 
covered with climbing ratas (Metrosidcws hybrid folia and M. Colensoi), 
epiphytic growths, filmy ferns, polypodies, a«teliads, Tmesipterls, and orchids 
(Karina mucronata and K. suaveolens). 

The path wanders for some distance through this light open forest, and 
then descends suddenly to the junction of tho Pakuratahi and Huit Rivers. 
Hero tho steep banks are sprinkled with bright flowering shrubs and herbs. 
Prominent are Oarmichaclia odor at a, with masses of sweetly scented purple- 
blue flowers and graceful pendulous branches, while Veronica calarractcB, 
Qnaphalium Keriense, Oxalis magdlmica, Pratia angulata, and Libertia 
ixioidcs brighten the steep mossy banks with their large white flowers. 

The forest is thicker here, and the spaces are well filled with scrub and 
small trees. Rimu and kamahi (Wcinmannia) are the prevailing trees, 
with a shrubbery of Fuchsia , Pittospormn. Veronica salidfolia , Schefflera, 
and Coprosma; and along the banks the free-flowering Olearia nitida, toi- 
toi (Arundo compicud ), and wood-grass (Microlma menacea) are plentiful, 
and a few patches of snow-grass (JDantkmia Cmninghamii). 
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A walk oi an hour am! <i half brings one from the Kaifokc Hi a turn to 
this < harming spot, whom but a couple of years ago was pitched <» survey 
camp, by the work of whose vanished tenants one wishing to ad\anoe into 
the wilds may largely profit. 

Crossing the Paku attain, wo soon leave all \estige of a traek behind 
tnd plunge up the Ilutt Liivor. Here and there biases on the troes are 
mot with, and oeeasionally one comes across a track cut over lho hlutl 
forming one of the walls of Home impassable gorge bid ween which the waters 
rush as through a mill-sluice. The river bends with monotonous f requeue), 
which necessitates incessant crossing to take advantage of the shingle hank 
or rocky ledge on the opposito side, in order to gain a few chains advance ; 
thus, sometimes wading np to one’s middle, scrambling over slippery rocks, 
1 winging on by bough, tussock, or poudant kiekio (Vmjcineha), always 
striving to keep tho food and blankets, strapped shoulder-high, dry, slow 
progress is made. Anon one of tho party slips from the rock into some 
deep pool, and the water surges round tho knapsack; but tho biscuits, 
contuinod in a tin oase, are safe, and the viotim slowly and laboriously 
draws himself out of the swift current, and drains himself on the bank. 
Occasionally the spirit of sport asserts itself, and a halt is oallcd to watch 
some monster of a trout or eel, tho solitary inhabitant of a deep pool, lazily 
disporting himself. 

Tho rook scenery of the gorges is truly graud. Cut into fantastic 
shapes by the current when in flood, hero and there a mass of rock which 
has survived tho eroding toroo of tho river stands out in bold relief, otten 
with some narrow defile for a background thtough which tho rivu lushes 
with deafening surge. Pockets and pot-holes in tho iork hold a lodgment 
of sdty soil, supporting many beautiful plants Piomment is Caniiuluuhti 
odor ala, Viromca calairrtcla (well named), Murolmia aoenacca, Pmtia antfit 
laid,, Hi/drocotylc sp, (lonana nanfohn Gnaphalium KtnoM sometimes 
the raie Calceolaria repent, and similar plants leqiuung a moist, well- 
dmned alluvial soil 


leathered friends are not wanting to break the stillness of the bush 
One® a paw of blue mountain-duck weie staxtfed torn the bank, and swam 
kparely down stieam, ufcteung expostulatory quacks against the mtiudoiH 
of thetf fastness. The quauit little uflemau is observed m numbers, 
tpi^Miing up the sides of the trees and snapping up many a toothsome 
morsel mtii its upwardly inclined bill, whistling from tame to time a them 
iM tmt. The tin’s musical note is often hoard, contrasting strongly with 
to* long-tailed cuckoo's suoechv pipe, Fantails fluttm here anti there, 
**» occasionally * handsome pigeon Uboiiously wings its music al flight 
tWe tq tree. 

Presently the gorge opens out, and light floods the valley. We aro 
tearing the confluence of the Hutt and the Lessor Ilutt Scrambling down 
* face, a fine mver - beach is leached at 6 80 p.m. Camp is soon 
JtWhed, and a hearty meal enjoyed This camp is about 800 ftu altitude 
wrnot gtsatly difleient from that of Kaitoko. 

f this camp in November, 1P08, when the faint odour oi the 

ftMfetfora mpoqda) was w tho aw, sad the spring flowers had 

l|4p»u out li pstab t<? the full, showed us many whiteheads, tomtits, 
jwwn, pied im4o% gwy warblers, a paw of grey dunk, flocks of ohaf- 
|TO«0 cts, fti&ay pigeons, k&Ea, parrakoete, tuia, long-tailed cuckoos, and in 
w'fl? w the early dawn a woka visited the tent, was disturbed, and 
PPBBid Up the vUhey, waking the echoes with its vibrant call. 
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A list oi plants seen iroin the junction ol the Vakuratahi and llutt 
llivcis to tlu‘ camp is gi\en below : Pittospoium mgenioides, P. temifolmm, 
Hokum populnea, (halts magillamea, Conann ruscifolia, Catmichaelui odo- 
uitn. II uniMHHut ran mono, (funnera numotea, Mynas obcotdata, Fuchsia 
euoitirata, llydroeotyle ehngnta, Behtffleia digitata, Orisehnia littirmlu, Co- 
ptomna tobusla, Lttgenphoia Fondiri, Ghana nitida, (fnaphalium Kewme, 
lldiriiiyvmt glomeralttm, Eemeio latifohm , fi. la go pas, 8. Kirfai, Pratia 
anyulutu, Calrtolarta rapt ns, Vtromra eatmraetw , I'’. sahoifoUn, Oitrisia, Pipe) 
envision, Luunlia noras-zealandne, Hnlwhmnlia lawn, Enighlia cttcelsa, 
Fayas Meesmit, Potlocaipns fertuglneus, Duoydium t apt mi mini, Gory- 
saitl/n i, Dnidiobutm ('unninghumu, Thdymitia sp., Eanna autumnalis, 
('<»<!i/hitt Jlnnksn, Dianelltt mtnmnhn, Dttnlhouta Gwnninghami , D, semi- 
anmlaris, Deyeuxia, flymenophyllum multifidum, Asplenium flaocidam, Adi- 
anlum affine, Lomarin alpina, L. mhamoa, L. Patersoni, Microlcena avenaoea. 

An curly atari is made next morning, with fair weather and a rising 
barometer. At 5 a.m. the Lesser Hutt River is envied, and the ascent, 
ol the steep leading spur to the Quoin is begun. But lew supplejacks— 
the bane of the busitmati impede iho way. Tho forost is chiefly lf«mnbi 
with beech, nmu, and a httlo totara and lata. Tho forest-floor is carpeted 
with umbrella (GMienia ('unninyhumn) and kidney (Trichomanes rent - 
fount) fern. At 1,100 ft. Eenecio Kirldi appears as a plentiful undorscrub; 
at 1,100 ft. lotaia is more plentiful, and tho floor is a perfect carpet of 
kidney-fern, with clumps of Astelia nervosa dotted through it. The kamahi 
(Weinmanrtiu racermsa) is still the predominating tree; occasionally a 
tuiro (Potlonirpus fermjineus) is soon, its bright-red fruit presently to afford 
a rich feast for the pigeons. The epiphytic orchids Eanna mucronata and 

E. suaorolens are still plentiful, and Gaslrodia ( Junninghanm, the tall black- 
and-white flowered terrestrial orchid, with tho large tuberous roots beloved 
oi pigs, is met with. The ferns Lomaria discolor and L. alpina cover the 
ground in places. Hero and there a spray of puro-whito flowers shows 
where tho boautiful little nohi (Ennrgin parviflara) wastos its sweetness on 
th* desert-air. The underscrub is chiefly Coprosma fcelidiesima, V. Iwhla, 
and Myrsine saheiua. 

At 1,600 ft. tho forost is more opon. There is a greater preponder¬ 
ance of light scrub, Voproma grandifolia, 0. feetidissma, and 0. Colensoi, 
(.’lumps of Uneinia appear. 

At 1,700 ft. snow grass is plentiful on tho floor of tho iorest, of which 
tho chief tree is kamahi. Lcucopagon jasdculatvm and Pseudopmcm cram - 
folium are common. 

At J,900 ft. Fanout simplex becomes common. 

At ‘2,100 ft. Fayas fusca, Weinmamia, Benccio Kirkii, Coprosma Oden* 
soi, Panax arboreum, Myrsine saUoina, filmy ferns (ffymsnophyUm), and 
mosses are most conspicuous. 

At 2,200 ft. the billy is boilod, tho water being obtained from » puddle 
in a hollow. Hanging moss or lichen is now becoming a prominent feature 
on the trees. In wet, places Mimlcsm avenaoea, and in aark places Todea 
superba (double crape-fern), were plentiful. 

Deep moBS now covers the forest-floor. The trees are Fagus junta and 

F. Memieeii, with a sprinkling of kamahi, 

At 2,200 ft. the arboreal growth is more stunted, and the floor is car¬ 
peted with moss, nohi, and filmy fern. An open spaoe hers shows the top 
of the Quoin to be duo (magnetic) north; but the ridge takes a consider¬ 
able sweep to the east and bade again to the north, This is the only part 
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of tin* ascent whore it is possible to go wrong ; hut. as one may obtain such 
a clear view of the country by (‘limiting one of the stunted beeches, losing 
the way is a very unlikely coni ingoncy. Tho forest is Fayas Mcmiisii 
and tolaru, witli a little Fayas fasca. Tile occurrence of Phormium lemur 
testifies to the open nature of the forest, Lomaria discolor, L, oa pen sis, 
snow grass (l)anthonia Vanninyhamii *), and Glcichcnia t'unninyhamii <u*e 
abundant. The country here is fairly level, ami, viewed from tho top oi 
a stunted tree, show's Fay us Mcnzicsii, with Dmcophyllum hnyifolium, 
with some Fayas jusca and lot am. to be the main forest-growth. Ocea 
sional kamahi, Myrsinc salicina, ('oprosma ('olensoi, and (\ fadidissima ant 
presold. The totaras arc deeply mossed, with lichens to the topmost bough. 

Thence succeeds a wind-exposed slope, with stunted Suttonia dioaricata 
and other scrub breast-lugh, with Lycopodium and stunted Fayas Mcn¬ 
zicsii and Wcinmannia. 

At 2,500 ft. to 2,600 ft. the beech and totara trees are very gnarled 
growths, with an ui dorse rub of Oojwosma forfidissima . 

At 3,000 ft. (12.20 p.m.) the forest is gnarled Fayas Mcnzicsii 40 ft. 
high, with an underserub of Oopromni joctidissima , Punur arbor cum, and 
Sutlonia divaricata . Astclia nervosa is common. The broadloaf ( Uriselinin 
littoralis) hero attains a height of 15-20 ft., being quite a small tree. 
llymenophyllum multifidnm , Todea superba , and moss cover the forest-iloor, 
Kaka and bell-birds are soon. 

At 3,100 ft. stunted Fayas Mcnzicsii 14 ft. high at edge of bush, mossed 
to the topmost bough, forms the dominant growth- The underserub is 
Pitiosporvm rigidztm ) Senccio clcagnifolius, and C oprosma cuncata. 

3,150 ft. Wo are out at last, and breathe the fresh air on the open 
mountain-side. On the western face there is stunted Fayus Mcnzicsii 3 ft. 
high, and snow-grass, and then an alpine meadow containing Velm isia 
spectabilis (in flower), Carpha alpina i Droscra stcnopctala, ('aladenia bifolia 
(in flower), moss, Forstera (in flower), Pcntachondra pnmila, Pimclia Gnidia 
(in flower). 

3,350 ft. We encounter stunted scrub again on the south side of the 
spur, chiefly Voprosma cuneata and Dracopftyltam lonyifolium. 

On the oast side the Fayas Mcnzicsii creeps up to within 100 ft. of the 
lop, and affords a grateful shelter from the fierce sun, the beech-trees being 
about 20 ft. high hero. Directly one moves over to the western face the 
trees are beaten down to a height of 3ft., making it. difficult to force a 
passage through. 

3,600 ft. On the west side of the spur Olearin Colcnsoi (the mutton- 
bird scrub) appears in thick shrubberies, broken by snow-grass meadows. 
Liymticum disscctum is in full flower. Entering the forest on the west 
side to avoid the mutton-bird scrub, we meet with Olcaria alpina , a hand¬ 
some shrub of most characteristic growth, resembling the lancowood 
(Pseudopmax crassifolium ). The floor of the forest is carpeted with filmy 
ferns and Myrsine nummularia. Good progress is made, and tho top of 
the Quoin (3,900 ft.) is reached at 4 p.m. Although it has taken eleven 
hours to climb to this height, allowance must be made for tho fact that we 
are carrying heavy swags, and are not in the best condition. The day lias 
been very hot, and we are now to the route. Moreover, frequent rests for 
taking notes and observations have been resorted to. 

Between the summit and the bush-line on the eastern face are a few 
acres of mountain - meadow containing many beautiful alpine plants. 
Among the most noticeable aro Aciphylla Colcnsoi , Ligusticum disscctum , 
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('elmisiu spectabilis , Baoulia grandiflora , Senecio bcllidioides, Phyllachne 
('olensoi, Euphrasia revofuta , Suttonia nummularia , Gauliheria anfipodn , 
Pimelia Gnidia , Draeophylfum rosmarinifolium, Astelia nervosa, Garpha 
alpina. Danthonia Raoul ii , Ehrharta Colensoi. in the welter jmrts are clear 
pools of good water, surrounded by the interesting cuslxion-plant Oreobolus 
p nail to vnr. peetinatms, mixed with Astelia linearis , Drosera stenopetala , 
Pnttachondra pnmila, For stent (?) Bidwillii , ('ala deni a bifolia , and Caltha 
none Zealandia>. A black bird, which may bo a huia, is twice aeon in the 
evening. A fine wild bull seems inclined to dispute possession of the 
summit with us. but, being left alone, towards sunset, after the manner of 
his kind, he makes his way down into the valleys. Long after dark we 
hear the distant, lowing of his mates. This and the mournful notes of 
the. rum (morepork) arc the only sounds which wake the stillness of our 
first night on the hilltops. 

Sunday, 29th December. -Wo had witnessed tho sinking of the sun into 
the south-western oeean the previous evening, and were this morning to see 
it rise from the sea in the opposite direction. An interesting phenomenon 
accompanied ii. before th<‘ edge of the sun appeared above the horizon, 
one-half of the disc appeared below the horizon-line and nothing above it, 
the effect being due possibly io reflection from a bank of clouds. 

After breakfast we start, to ascend the northern arete to Mount Alpha, 
and notice the rare AbrotaneUa pus ilia in flower. The spur wo now descend 
has been burnt on the west side, but on the east side is virgin scrub, merg¬ 
ing gradually into forest.. Tho way is fairly easy, though beds of Astelia 
nervosa oeeasionally impede us. The vegetation on this ridge is Goprosma 
cuneata , Olearia laemma, and 0 . cxeorticata, growing in great profusion ; 
Phormium Umax (in flower), Gault/uria antipoda , Ingusticum aromaticum , 
and a stout species of Uncinia ; while the only naturalised plant scon was 
l/ypoeha'ris radical a in the cattle-tracks. At the lowest point of the arete, 
2<)0ft. below the Quoin-top, Oordyline indivisa , Senecio eleagnifolius, Ole- 
aria nitida , Gaultheria rupeslris , Ifoheria populnca , Danthonia Raoul ii, 
Ourisia ('olensoi are common. 

At 3,800 ft. we commence the rise to Mount Alpha, and aro on the open 
mountain-side, with no scrub. Senecio Bidwillii (in bud) becomes common, 
but Ligusticum dissect urn is abundant. 

At 1,000 ft. Gentiana patula (in bud), Vvlmisia speetabilis, Oreomyrrhis 
andicola , Draeophyllum nmnarinifolium , and Ligusticum dissectum aro 
abundant. Pipits and fan!ails arc seen. 

At 1,200 ft. a small mountain-tarn gave us a grateful drink. (Jelmisia 
hieraeifolia (in flower), Ourisia cwspilosa, Veronica burl folia (in flower), 
Drapetes Dieffenbaehii (in flower), patches of Baoulia grandiflora , IIeli¬ 
cit ry sum Leoniopodium (in flower), Veronica Astoni , Bulbinella IIookeri t 
Aciphylla Oalensoi (in flower), EpUobium sp. (?), Poa, are the most notice¬ 
able plants. On tho rooks aro many specimens of the vegetable sheep of 
the Tararuas (Raoulia rubra). 

At 4,450 ft. by our aneroid we top Mount Alpha, and discover several 
good mountain-tarns, but no firewood. There is the usual vegetation, 
comprising most of the species noticed, and one notable addition, Cehtvma 
hieraeifolia var. oblonga , a very diminutive variety of a handsome species, 
and now rocorded for the first time in the Morth Island. Descending Mount 
Alpha a hundred foot or so, at 4,300 ft, another tarn is passed; then 
a climb over an unnamed peak of 4,450 ft. On the other side of this 
a remarkable instance of wind-action on vegetation is noticed. On a 
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gentle slope trending towards the west, the ground - mass of which is 
angular stones, axe lanes of herbaceous plants growing with a regularity 
winch simulates artificial arrangement. The area of this would be about 
3 or 4 square chains. There is a space of 6 ft. to 8 ft. between the strips 
of vegetation, containing angular stones with but little vegetation, save an 
occasional patch of Jlaoulia grand if! ora, Phyllackne Colcnsoi , and Dra petes 
Dieffenbackn, The vegetation of the lane “ hedge” is two species of Dan- 
thonia (one of which is 1). Raoulii ), Licjmlicum dissectum , Bulbinella , Pfujl- 
lackne, Cdmisia spectabilis, Dracophyllum , Ligusticum aromaticum, Astelia 
linearis (in beautiful red fruit). 'These lanes run in an east-and-west direc¬ 
tion. Wo have been traversing a long stretch of gently rising country, 
and, passing a tarn, arrive at a point 4,500 ft., the lowest point between 
the flat land and the ridge leading to Mount Hector. Patches of Luzula 
campestris frequently occur, and some stunted Olearia Colcnsoi , very fine 
plants of Sentcio Bidwillii, snow-grass ( Dantkonia ), and masses of Raoulia 
rubra on steep rubble slips, are the most noticeable botanical features. 

We now ascend the remarkable razorbacked ridge. On the north-east 
face a Dantkonia (snow-grass) meadow extends for several hundred feet 
down the slope. Scattered through the snow-grass are Dracopkyllum hngi- 
folium, Senecio Bidwillii, Btdbmdla Ilookeri , Aciphylla Colcnsoi. On the 
south-west side is a steep shingle or rocky face covered in parts with Raoulia 
rubra, patches of Ligusticum dissectum, Cdmisia hieracifolia, Dantkonia 
Raoulii , and Helichrysum Leontopodium. The ridge is equally steep on 
either face, and where it changes its aspect in zigzagging the flora also 
changes: the Dantkonia meadow now appears on the left-hand side, facing 
the north-east, and the rocky slope on the right hand, facing south-west, 
approximately, showing that the difference in vegetation is due to a climatic 
and not to an edaphic cause. 

At 4,700 ft. the “ razorback ” disappears, giving place to a rounded 
hill, covered on the south-west slope with a lane formation similar to that 
previously described, and containing Dantkonia , Ligusticum, Phyllackne , 
and Cdmisia spectabilis. 

At 4,800 ft., where the faces of the ridge again become steeper, are 
noticed stunted Dantkonia and Bulbinella on the north-east face, and in¬ 
cipient lane formation on the south-west face; and again at 4,900 ft. is 
a rocky face on the south-west and Dantkonia on the north-east face. 

A plant wo have noticed all the way from Mount Alpha is Veronica 
Astoni 9 usually found growing on the top of the ridge. 

At 5,050 ft, we at length reach the final slope of Mount Hector, and 
now meet fox the first time the gorgeous Ranunculus insignia in full bloom, 
growing on shingle-slips. *A mountain-tarn is almost hidden by the tall 
Dantkonia . Helichrysum bellidioides with very large heads and orbicular 
leaves, Cotula pyrethrifolia, and Ourisia ccespitosa wc here collect. 

At 5,200 ft. by the aneroid, at 3.45 p.m., the summit is reached. Dan - 
thonia, Aciphylla Colcnsoi , Ligusticum dissectum, Bulbinella Hooheri, and 
Veronica Astoni occupy the north-east face, but the south-west aspect is a 
steep shingle - slope with patches of Raoulia rubra, Ranunculus insignia , 
Phyllackne, and Ligusticum dissectum . A glorious view greets the eye from 
every direction. The Wairarapa Plain is spread out to the east, Kapiti 
Island and the Otaki beach in the west. Cape Palliser and Palliser Bay 
can be seen in the south, followed by the Hutt Valley—Wellington Harbour 
and Tupuaewainuku beyond. To the north the Tararua peaks block the 
view. 
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< ommem 1111 * the dew out, »i sharp dip of UK) It. brings us to a \ alley 
whole a < ham oi tarns stiet< hes down the slope. Prom tins point a well- 
defined nreit leans to Mount I human. 

A lull between Mounts I human and Iledoi lus its \cget alien < ut into 
lanes i mining south-west and north-east. 

,)ust beloie teaching Mount Ponnan, 1,200 It., the mam ridge is bioken 
up into se\eial. The small valleys thus lonned alford good pioteetion to 
the snow glass, whnh flourishes exceedingly. Jstdia beds aie also inlei 
mixed with snow grass and Aetphyllum t'otensot. Many o| these hollows, 
with snow gi.ws leaves in abundance on the ground, would nuke an ex 
(ellent i amping g round. We reach our old camp at “Tallin Top” at 
7.15 p.m.. and, too tired U> pitth tent, merely pull it over us, and sleep 
soundly through the starry subalpine night. 

There is little more to toll. The next morning, the fourth since leaving 
Kaitoke. w r e dally long oil “ Table Top.” around the camp, collecting speci 
mens and taking notes. Here the rare Lipatophyllum (hotnib is plantilullv 
gathered m the. habitat originally lound by Mr. Petrie. It is lalo in the 
forenoon when a start is made lor the Porks camp at the junction of the 
Waiotauru and Otaki Rivers. The descent through the bush to the river 
is onl\ (‘ventfill in our passage through the subalpine scrub (Ghana 
Colensot), and. over “Dry Camp” (a ridge where all the trees have been 
blown down, and lie inextricably mixed)—incidents which bring home in a 
very human manner the feebleness of language, upon occasion, to express 
one's thoughts. 

Avoiding all tracks losing to the right, from a fear of entering the 
dreaded portion of the Otaki (forge above the Porks cam]), wo strike the 
Waiotauru rather farther to the south than w r e intended. Here we eat. 
our remaining provisions as the dusk rapidly deepens into night. Although 
only a few more miles remain, they are among the most trying oi the trip. 
The bush track is deeper than our boot-tops in mud, the night is dark, and 
a stump of candle soon burns out. It is not until 11.80 p.m. that we reach 
the. cottage of Mr. Murray, at the (-forge Settlement, where, after being 
mistaken for burglars, wo are hospitably sheltered tor the night. 

Plants skkn ln mum Vallky ok thm Pakurataiii. 

Clematis indinisa, Drimys axillaris, ('ard amine hit sat a, Mclieytus rami- 
floras, Pitiospnruni tenmfolium, Eteifaria farm flora, Pkujianthus bet aliens, 
AristateUa raeemosa, Elccoearpus (tantalus, (*oriaria rtmifolia (tree tutu or 
tupakihi). Pennant ia corymlma, ('amichaclia odorata , tin bus australis, It. 
scion idel hides, Carpodetus senates, Wcinmannia raeemosa (towhai), Myrtus 
pedunculate, Metros id eras florida, M. hyptricifolia, M. Oolcnsoi, M. seandens, 
Epildbium jimccum var. macro phyllum {E. erectum, D.P.), IL potions, E. 
rolundifolium, E. nitmmidartfolium , Fuchsia cxcorticata , Panax arbomon, 
Schefflet a diyitata, Pseudopanas orassifolium, Coprosma grandiflora, C. lucida , 
V. robnsta , C. festidissima, 0. Colensoi , 0. microcarpa, Olearia Cunning- 
hamii, Onaphalium luteo-aUyum, Erechtites prenemthoides, Brachyglottis re- 
panda. Leucopogon fasdculatus , Myrsine solidm, Olea montana, Parsmsia 
mpsalam, Muehlenbechia australis, Hedycarya denteUa, Bdlschmicdia tawu, 
Knightia excelsa, Loranthus Colensoi, Urtica i'ndsa, Fagus jusca , Podooarpus 
ferrugineus (miro), P. dacrydioides (kahikatea), Dacrydium cupressinnm 
(rimu), Earina autumnalis, Gahnia setifolia, G. pemdflora, Miorolma avenaeea, 
Lfbertia ixioides , Rhipogonum seandens, Astelia nervosa, Dianella intermedia. 



Aston,— Botamcal Notes made on a Journey across the Taratuas, 23 


Fn y< inttia Banlsn, Unnma australis, Hqnn nophyttum poly a nth os, II. dila¬ 
tation. II. flabcllatum , II. scab) am, II. subtihssimum, II. Tunbridqense, II. 
multifidnm, II. biraln, Tnehomanes renosmn, T. reniforme, (Ujathca dealhata , 
(\ medulla) is, IhmitHia Smith ii, Dickson la squarrosa , Davallia mme-zca- 
landitv, Lindsay a tnehomanmdes, Plans scabvrula, P. inosa. Unnana dis- 
eohn , L. fluviaUhs, L. mnnlnanaeta , L. lanecofata , /a filiform is, Asplenium 
fafeatum, A. bulbt/erum , A. obtasatnm. A. capensc, A. Itichmdi, Seph radium 
ylabtlhnn, Poly pod nun penmqcnnn, P. Bdlardun, P. punctatum, P. aus¬ 
tral<, P. hh pens, (Ucicluma ('unnimjhamn, Todca hymenophylloides. I'mesi- 
pUns Forstoi. 

List of Plants obkbuvbd on tub Tararuas not in Me. Petrie's List 
(Trans. N.Z. Inst., 1907, p. 299). 

Flowering-plants. 

Ranunculus rivularis, Banks and Sol., Mount Holdsworth. 

,, Munroi, Hook. /., Tararuas (Buchanan). 

Pittosporum eugenioidos, A. (Utnn.. Hutt Gorge. 

(\>Iobanthus JBillaidiori, Fcnzl ., Mount Holdsworth. 

Plagianthus liol ulinus, A. ('unn. 

Aristotelia frutioosa, Ilook. f.. Mount Holdsworth. 

(Wiaria augustissinia, Hook. /., Mount Holdsworth, 

Donatia novto-zelanduo, Hook. /., Mount Holdsworth (Townson). 
Tilkoa (?) debilis, GW., Kaitoko Ridge. 

Drosera binata, Labill., Kaitoke. 

Aletrosideros Golensoi, Ilook. /., Kaitoko, 

Myrtus obcordata, Hook. /., Kaitoko. 

„ Ralphii, Hook. /., Kaitoko. 

Eugenia mairo, A. (Utnn., Otaki Gorge, Mount Hector, 

Epilobium pallidiflonun, Sol.. Upper Hutt. 

„ chlonefolium, Haussk ., Mount Holdsworth, Mount Hector. 

„ (Vkaynianum, Petrie, Mount Holdsworth. 

Azorolla nitons(?) 9 Petrie, Otaki Gorge. 

Aciphylla Lyallii(?), Hook. /., Mount Holdsworth, Mount Hector. 
Goprosma microoarpa, Hook. /., Mount Holdsworth, Kaitoko. 

,, Gunninghainii, Hook. /. 

„ parviflora, Hook. /., Mount Holdsworth. 

rubra, Petrie, foot of Mount iroldsworth. 

Lagonopliora Forsleri, DJ 1 ., Mount Holdsworth, Kaitoko. 

(Vlmisia longilolia, ('ass.. Mount Holdsworth, Mount Hector. 

„ hioraeifolia, Hook. /., var. oblonga, Mount Alpha, 4,f>00fL 
Gnaphalium lutoo-albuni, Linn. 

. Gnaphalium Traversii, Hook. /., Mount Hector. 

Raoulia glabra, Ilook. /., Quoin. 

Heliohryttum Loganii, T. Kirk , Mount Holdsworth, Mount Hector, 

4,500 ft. 

„ glomoTatuin, Benth. and Hook /., Hutt Gorge. 

„ bellidioides, Willd., var. prostratum. 

(Vaspedia uniflora, Forst., Mount Holdsworth. 

Ercchtites pronanthoides, D.C., abundant in bush clearings. 

„ quadridentata, DA 1 ., ridgo above Kaitoko. 

„ arguta. DAL 

Heneeio Adamsii, ('heesem., Mount Holdsworth. 
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\\ aldonborgni gvaeilis, *1. I).( ., Mount Iloldswortk. 

Oleu Gumunidiamii, Honk, /., Mount I folds worth. 

,, laneoolata, Hook.},, Mount llol<{*\vort1i. 

Gontiaua Grisebaelui, llooh. j„ Mount I loot or. 

Myosotis Astoni, (7ar.s< on., Mount Iloldswortk, Tauhoriniknu Y.dlo\ 
Solanuin a\ ieulare, Forst., Kaitoko. 

Veronica oatarraebo, Foist.. \ar. dilTusa. Mount Holdswortli. 
Euphrasia zoalaudica, IJV/M. 

Plantago Kaoulii, /)mn„ Mount Hector. 

Piper excolnum, Forst ., llutt Gon»o* 

Mueldonbeekia australis, Mcissn. 

„ complexa, Mcissn. 

Knight ia oxcolsa, II, Ih. 

Pinielia longifolia, Banks and Sol.. Mount Holdswortli. 

Horanthus lot rapidalus. Forst., Quoin. 

Tupeia autaretica, ('hum. and Sc Id., Mount Lfoldsworlh. 
l>aetylanthus Taylori, Hook. /., Kaitoko. 

Fagus cliffortioidow, Ilook. /.. Mount Holdswortli. 

Podnearpus ITulli i, T. Kirk. 

„ spieatns, R. fir. 

Earina autumnalis, Ilook. f. 

Ortlioccras strict uni, It. Ih\, Kaitoko. 

Ptovostylis Banksii, It. Hr. 

,, graminoa, Ilook. /., Kaitoko. 

foliata, Hook, /., Kaitoko. 
trullifolia, Hook. /., Kaitoko. 

„ barbata, Li mil Kaitoko. 

Gyrtostylis oblonga, Hook. /., Kaitoko. 

Cliiloglottis cornuta, Hook. /., Kaitoko. 

Gastrodia sesamoides, R. Br Taulierinikau \ alley. 

Pliormium tonax, Forst. 

Juncus sehouehzorioidos, (laud. 

„ planifolius, H. Hr., Mount Holdswortli. 

„ eiowpitieiuh, H. Mcy, 

Luzula oampostris, I ).(\, var. pieta. 

(Jyporus vogetus, Willd. 

Eleoobaris Ounninghainii, Hoeek Kaitoko. 

Scirpus eornmiH, Vahl , Kaitoko, 

,, prolifer, Rottb., Kaitoko. 
suloatus, Thouars Kaitoko. 

Danthonia Cunninghamii, Hook. /., ITutt Gorge. 

„ pilosa, R. Br Kaitoko. 

Arundo oonspicua, Forst., var. intermedia. 

Agrostis Muolloriij Bcnth. 

Deyeuxia Potroi, Hack. 

,, quadriscta, Be nth.. Mount Holds worth. 

Diehelachne exina+a, IIoolc. /., Kaitoke. 

Poa setieulmis, Petrie. 

Filiccs. 

Hymonophyllum multifidum, Swartz. 

„ polyantkos, Swartz. 

„ bivalve, Stcarlz. 
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Hymenopliyllurn flabollatum, Lab . 

„ aubtilisaimuin, Hunzt*. 

,, dilatatum, Swartz. 

,, TunbridgoiiHc. Smith 

„ scab rum. J. fitch 

„ domiasum, Swaitz. 

.. rarum. It. Br. 

TricUomanes venomim, It. lir. 

roniforme, Forst. 

,, strict urn, Mem.* Mount Dorman, 

^yathea dealbata, Swartz. 

,, mcdullaris, Swartz. 
iromitolia Smitkii, Hook. 

•Vlsophila Coles moi, Hook. /., Mount Holds worth. 
Dieksonia aquarroaa, Swartz. 

Davallia novoo-zoalandia*, ( V. 

Lindsaya Irichomanoidtw, Dryand. 

Adiantum affine, Willd. 

Ilypolepaia millefolium, Hook. 

(listaim, Hook. 

Pteris inoiaa, Thanh. 

„ aeaborula, A. Jtich. 

,, aqiiilina, Linn . 
lxunaria laneoolata, Sprentj. 

„ membranacea, ( W. 

,, fluviaiilis, Spretty. 

„ tiliformis, A. ('unn. 

„ discolor, Willd. 

„ capcnsis, Willd., var. minor. 

„ Pat orson i, Sprang. 

,, alpina, Sprang. 

„ vulcanica, Blume. 

Aaplonium faloatum, 

„ obt.iiHat unn Forst. 

„ flaccidum, Forst. 

„ TTookorianum, (V. 

„ fluviatilia, Sprang. 

„ lucidum., 

Aspidium lliohardi, ZIW*. 

„ capenae, Willd. 

„ aouloatum, var. vest itum, 

Nophrodium glabollum, A. ('unn. 

Polypodium ponnigerum, Forst. 

„ Billardicri, ft. Br. 

„ punclatum, Thunb. 

„ australe, AfeM. 

„ serpens, Forst . 

„ grammitidis, J?. 2?r. 

Crloichcnia Cunningkamii, Howard. 

Todoa hymcnophylloides, A. Jtich. 

„ superba, Col. 

Lycopodium scariosuxn volubile, Forst. 
Tmosiptoris tannonais, Benth. 
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A nr. IV.— Un rerouted Habitats /or Now Zuthtnd Plant". 

By Bkknakd CiurnoKT Aston, F.I.O., K.O.S. 
f/Artr (f hi fore th ]Vt flington Philosophical hhx'it l if. I*f Stphmhn, UM»0 

Ranunculus scrieophyllus, Hoof. I. 

Bold Peak, Kiuloch, Wakatipu. 

Lepidium oleraceum, Font. 

Snares; Antipodes Island; Titahi Bay; Ohau Bay, near Wellington. 
Lopidium tCmiioaulo, T. Kirk, var. minor. 

Titahi Bay, Wellington. 

Hymouantheva obovata, T. Kirk., \ar. 

TitaHi Bay, Wellington. 

Tins Mr. Oheeseman considers is an intermediate form Between 
II. crassifolia and If. obovata. 

Olaytonia ausfralasiea, Hook. /. 

Enderby Island, Auckland Islands. 

Aristotelia Colimsoi, Hook, f. 

Oolac Bay, Southland. 

Carmichaelia grandiflora, Ilook. f. 

Bold Beak, Kinlocli, Lake Wakatipu, 

Tillcca multicaulis, Petrie. 

BlufE Hill, Southland. 

Tillcoa debilis, Col 

Happy Valley Beach, Wellington. 

Gumiera dontata, T. Kirk . 

Lowther, near Lumsden. 

Gumiera aronaria, Chcesnn. 

Fort rose, Rout bland. 

Fuchsia excorticate, Linn. /. 

Head of Laurie Harbour, Auckland Island. 

Aciphylla Traillii, T. Kirk , 

Top of Hock and Pillar Range. 

Apium prostratum, Lab ill. 

Antipodes Island. 

Aciphylla, sp. 

Mount Holdsworth; Quoin ; Mount Hector. 

Panax anomalutn, var. microphyllum. 

Sandymount, Otago. 

Pseudopanax forox, T. Kirk. 

Green Island; Taieri Gorge; Gore; Clifden. 

Coprosma microcarpa, Hook. /. 

Tararua Mountains, Day’s Bay, Wellington. 

Coprosma Buchanani, T. Kirk. 

Fruit translucent, white, globose. Happy Valley beach, Wellington. 
Coprosma virescens, Petrie. 

Clifdon (Waiau River). 
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Copmsma uibra, Pitnc. 

<; Tapamn ; Mount HokWoith. 

(Vuspodu uniflora. Font. 

Mount I bunas, <^wnpholl Island. 

Ir<>lif*hr>sum bellidioides, Wilhl „ var. piosii itum. 

Mount I loot or, 5,<KK) ft. 

(Vlmisia himaeifolm, Hook. /., vav. oblomin. 

Mount Alpha (Tamruas), 1,000 11. 

Renocio Croyii, Hook. /. 

Littlo Mukumuku cliffs, Palliser Bay. 

Taraxacum ollieinale, H r %. 

Indigenous form, Campbell Island. 

Cyathodes pumiJa, Hook. /. 

Blue Mountains, Otago, 3,000 ft. 

Cyathodes Colensoi, Hook. /. 

Common under bog pines, Blue Mountains. Otago, 3,000 ft. : Quoin* 
(Taiaruas), 3,900 ft. 

Ramolus repens. Pen. 

EwobuTn, Maniototo Plain. 

Myosotis Asloni, Chrsrm . 

Mount Holdsworth. 

Calcoolaria repons, Hook. f. 

Maungatiriri River; ITutt Gorge. 

Mazus radieans, ('hcesem. 

BlufT, Southland. 

Veronica odora, Hook. /. 

Port Ross, Enderby Island; Norman Inlet, Enderby Island. 

Euphrasia zoalandiea, Wet tut. 

Mount Hector. 

Ourisia sossilifolia, Hook. /, 

Takitimos, 4,000 ft. 

Teucridium parviflorum, Hook. /. 

North Otago Hoads; Olifdon. 

Muchlenboekia, nov. sp. 

Waimii-o-maia mouth, Omngorongo, Wellington. 

Poperomia Endlicheri, MUj. 

Titahi Bay; Evans Bay, near Wellington. 

Pimelia sorioco-villosa, Hook. /. 

Ben Lomond, Lake Wakatipti, 4,0<Xlft, 

Paratrophis Banksii, Wkmm. 

Wainui-o-mata mouth. 

Corysanthos oblonga, Ilook. /. 

Port Ross, Auckland Island. 

Corysanthos rivularis, Hook. f. 

Norman’s Tnlot, Laurie Harbour, Auckland Island. 

Thelymitra, nov. sp. 

Bluff TTill, Southland. 
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Thelynutru pacliyphyliu, <%r\ent. 

Hluit Hill, Southland. 

Pi crusty lis foliuta, Ihmk. /, 

Kuiioke. 

Ptorostylis barlutu, Li mil. 

Kaiioke. 

Adenochihm gracilis, Hook, /. 

Under Fmjm at 1,000ft. oh MauugUua, OUgo. ('Hu* hduUt w„> 
attributed to Mr. Petrie in tho “ Manual.’') 

Gastrodiu sesamoidcs, IL Hr. 

Tauliorinikau Valley. 

Uncinia, sp. 

Port Rons, Auckland Island. 

Paspalum Digitaria, Poir. 

Sydney Street, Wellington. 

Microlccma uvenacoa, ITmk, j, 

Auckland Island. 

Poa incrassat a, Petrie, 

Flowers January, CampbelIJslaiuI. 

Poa Tennant ia, Petrie. 

Snares Island, 

Poa Aatoni, Petrie. 

Snares Island. 

Poa autipoda, Petrie. 

Port Ross, Auckland Island. 

Poa aucklandica, Petrie. 

Summit of hill above Camp (Wo boat depot, Carnlev Harbour, Auckland 
Island. 

Poa oraria, Petrie. 

Snug Cove, Doubtful Sound. (A new tussock-grass.) 

Deschampsia gracillima, T. Kirk. 

Port Ross, Auckland Island. 

Deschnmpsia Chapmanii, Petrie. 

Port Ross, Auckland Island, 

Atropis autipoda, Pdriv. 

Antipodes Island. 

Atropis stricta, Hack. 

Enderby Island; Auckland Island. 

Deyouxia Forsteri, var. Lyallii, Kuvfh. 

Enderby Island; Auckland Island. 

Deyouxia setifolia, Hook /. 

Port Ross, Auckland Island. 

Asperella laevis, Petrie . 

Snug Cove, Doubtful Sound. 
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Art. V. Some Additions to tin IVrlidie, Neuroptera - Plunipennu, and 
Trichoptura of New Zealand. 

tty K. J. Harm. 

rommunicaled l»y (J. V. Hudson, F.K.tt. 

| Head ht ton tfn Wdlitnjton PhUomphictil Society, \sf September, f 

The descriptions that follow art* made from specimens kindly sent to mo 
by Mr. <*. V. Hudson, F.E.S., of Wellington, New Zealand. 

t’KRLHVTC. 

Four new species are doscrib(‘tl below. Of these, probably two have 
been included hitherto, with a Tasmanian species, under the name of 
Leptoperla opposita , Wile., and I have merely put into practice the opinion 
of McLachlan in separating them. No more revolutionary is the founda¬ 
tion of a new genus for the (Idoroperla ryrene of Newman. 

The number of species at present recognised in New Zealand is six. 

Hen us LKpropKitnA, Newm. 

Leptoperla fulvescens, n. sp. 

?. lteddish - brown. Antenna* rather longer than forewings; 1st 
joint stoutly cylindrical, 2nd oval; brownish-achroous. Moso- and meta- 
thorax fuscous - brown ; abdomen reddish, dark fuscous at extremity. 
Forewings gmyish-ochroous, veins fulvous; discal area, and spaces sur¬ 
rounding veinlets of posterior half, pah*, suhhvaline. Hindwings sub¬ 
hyaline, iridescent, costa tinged with reddish-achroous; neural ion with 
an asymmetrical tendency. Legs reddish-brown. Caudal so,tie reddish- 
ochreous, the under-surface of the proximal joints with a fringe of yellow 
hairs. 

Length of body, 18 mm. Expanse of wings, 25 mm. 

Hal). Karori. Wellington. 

Leptoperla maculata, n. sp. 

Blackish-fuscous. Antenna* nearly as long as forewings, fuscous; 1st 
joint stoutly cylindrical, 2nd rounded. Forewings shaded wilh grey, veins 
dark brown ; posterior veinlets surrounded by grey oval spots. Hind- 
wings greyish, subhyaline. Logs dark fuscous, mixed, on posterior fomoi'a 
and tibia*, with paio dull yellow. Caudal set to slender, light fuscous, as 
long as abdomen. In the male the appendices are light brown and rather 
slender. 

Length, 10 12 mm. Expanse of wings, 22-27 mm. 

Hah.- New Zealand. 

Leptoperla confusa, n. sp. 

Differs from L . maculata as follow's : Smaller and rather paler. ^ Fore- 
wings : 1st sector terminally furcate; posterior veinlets arranged in dis- 
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tine! series, 1 lio gro\ markings about the \cinlets ol each series Wm^ oii- 
ilucmt and nol in the form of distinel spots. Hindu nigs: Veim 7 .»m< 1 *} 
furcate. Legs i eddish brown, almost miitolorous. 

Length. 8 mm. Kxpausc oi winus 10 mm. 

Hah. Nca\ Zealand. 

Leptoperla hudsoni, n. sp. 

J . Fuscous. Anienme shorter than lorcwmgs, daik lupous. 1 1 <m« 1 
and thorax blackish fuscous; abdomen ratine paler. Forewings gicyisli- 
fuscous; posterior veiulets very distinct, out lined with dark iuseous: 1st 
sector terminally furcate. Hind wings greyish - fuscous. Legs i eddish - 
brown ; tibiie paler and rather slender, ('audu! seta* slender, ns long as 
abdomen, fuscous. 

Length, 8 mm, K.xpanse of wings, 17 mm. 

Hub, -Karori, Wellington. 

The Now Zealand aperies of Leptoperla may readily be identified by 
the following artificial key : 

. f First sector of forewings terminally furcate ., .. 2 

* ( First sector of formings simple .. .. .. a 

k> f Posterior vein lets of forewings surrounded by grey spots.. L. cohIhm. 

"■ | Posterior veiulets of forewings tueiely outlined .. .. U hudsoni, 

.v I Reddish-brown .. .. L. inlet stun, 

' * (Blwkish-fuscous .. .. .. . />. mandatn. 

The characters aiTorded by the neural ion seem to separate the mentis into 
two natural divisions, but such a schism is inadvisable in practice in the 
present state of our knowledge. 

The Tasmanian species (L. opposite WIk.) has the posterior veiulets ol 
the forowings very numerous and distinct, and not surrounded by spots; 
and while the posterior femora have a distinct paler band, the knees are 
dark fuscous. It is also a larger insect than either L, t'twfum or L, 
maculala. 


Genus IIktkropkkla, gen. nov. 

Antenna* strong, 1st joint large and cylindrical, 2nd practical)} uniform 
with its successors. Labial palpi very short.; 1st and 2nd joints minute; 
3rd and 4th equal, ovate; 5th very small and rounded. Prothorax sub¬ 
quadrate, rather broader than head. Forewings; Upper branch of 1st. 
sector and lower branch of 2nd sector furcate, cubital furcate at the 
posterior half of the forewings with 7 parallel veins; subcostal veiulets 
numerous. Hindwings broad, subtriangular; 1st cubital vein furcate, 
others simple. Caudal sotoo short, incurved. 

Distribution; Now Zealand. 

Type, Heteroperla cyrme (Chloroperla cyrene, Newm.; Perla( l) ujrvne, 
Wit et McL.; Stenoperla (1) cyrme , Hutton). 

This genus would, no doubt, have been created long ago but for the 
fact that there wore no specimens available which were sufficiently well 
preserved for detailed examination. It seems to have no affinities with 
any other existing genus.of Perlido?, except perhaps with Stenoperla, McL., 
with which, however, it is only very remotely connected. 
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N K UR( >PTKR A-1>L ANIPENNIA. 

<w(‘llUH DREPANKPTKRYX, Loach. 

Drepanepteryx maori, n. sp. 

?. brownish-fuscous. Antennae brown. Forewings subhyaline, an¬ 
terior half partly, and posterior half wholly, suffused with brown; six 
sectors, the 4th and 5th connected, the 6th connected with cubitus; ten 
gradate vcinlets in inner series, thirteen in outer, each series marked by a 
dark-brown line angulatod near costa ; a dark-brown spot oil upper branch 
of superior cubitus before ist gradate series ; torrnen not very deeply ex¬ 
cised, wit li two white marginal spaces. Hindwings iridescent; costa 
brownish-fuscous, darker on pterostigma ; outer gradate series and an 
irregular dorsal spot fuscous. Legs pale brownish-ochreons. 

Length of body, (5 mm. Expanse of wings, 16 mm. 

Hah. Wainuiomata River, Wellington. 

The nearest relation of this species appears to bo the Australian D. 
hi not'ulus, McL. 

Drepanepteryx humilior, n. sp. 

Light brownish-fuscous. Antenme ochreous, ringed with brown. Fore- 
wings with apical margin only slightly excised; subhyaline, faintly clouded 
with greyish - brown ; nine gradate veinlets in inner, thirteen in outer, 
series; veins marked with brown ; numerous brown spots irregularly dis¬ 
tributed, witli a large brown spot on upper branch of superior cubitus before 
1st gradate series. Hindwings hyaline, iridescent; subcosta shaded with 
fuscous, paler on pterostigma; a fuscous lino along outer gradate scries, 
and a light-fuscous dorsal suffusion. Logs pale ochreous. Abdomen 
ochreous beneath. 

Length of body, 5 mm. Expanse of wings, 13 mm. 

Ilah .—Wainuiomata River, Wellington. 

Quite distinct from the Queensland D. hwmilis , McL., which, in all 
probability, has never occurred in New Zealand, and should therefore be 
excluded from New Zealand lists. 

TRirilOPTERA. 

(Jonus IIiOLTCoesYciiE, Hagen. 

Helicopsyche zealandica, Hudson, n. sp. 

Fuscous-brown. Antenna* slightly shorter than forowings, clothed with 
pubescence; 1st joint with longisli hairs. Maxillary palpi stout, terminal 
joint curved, ascending; densely hairy. Wings with dense clothing of 
hairs : forewings with costa and dorsum nearly parallel; lower branch of 
sector and upper branch of superior cubitus closely approximated ; greyish, 
with light-fuscous hairs mixed with gcldon, somewhat darker on longitudinal 
veins; termen and fringe mixed with black: hindwings rather narrow, 
with light-fuscous hairs; dorsal fringe very long, groyish-fuscous. Logs 
light brownish-fuscous, posterior tibiso darker; spurs 2, 4, 4, the inner 
longer than the outer, and the median pair of posterior tibiao close to ter¬ 
minal pair; tarsal joints pale-tipped. 

Length of body, 5 mm. Expanse of wings, 12 mm. 

Hab. —Wellington. 

The species is structurally described here for the first time. I h&ve 
adopted the name suggested by Mr. Hudson. 
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Genus Philokiieltiious, gen. nov. 

| Greek, pcrdpov *= stream.] 

1st joint ol antenna* longer than breadth of vertex, denseK baity. 
Maxillary palpi with basal joint very short, 2-5 subequal. Labial palpi 
with 1st joint short, the. 3rd longer than the 2nd. Forewings rathei narrow, 
dilated bolero apex; subcosta and radius connected near base: a senes 
ol transverse veins connecting the longitudinal veins successiv<ly irom 
radius to upper branch of superior cubitus closes a large diseal area* a 
ehilinous nodule on dorsum near base selves as henuluni. IIindwimiH 
obtusely elongate-triangular, with a closed diseal aiea similar to that ol 
iorewings. Tibial spurs 2, 1, 4. 

Distribution: New Zealand. 

The type (P. atjtfis , ITuds.) is described by Hudson (“ New Zealand 
Ncuroptera, 15 p. 34) as follows : 

“ ? (ujiUs, n, sp. 

“ The expansion of the wings is about inches, Tin* antenna’ 
aro rather stout, and about the same length as the forewings. Spurs 2, 
4, 4. The iorewings have the costa slightly arched at the. base, and mm h 
arched before the apex ; the tenuen is sharply excavated near tin* middle. 
The general colour of the forewings is pale brown, paler in the middle with 
a laTge almost white patch towards the. tornus, partially bordered by a 
numbor of dark chocolato-browm markings. The hindwings are yellowish- 
brown, darker towards the apex. The body is dark brown. 51 

In the same place is a description of tbo larva and of the remarkable 
habits of the imago. 

Ilab .—Wainuiomata River, AVellington. 

Genus IIydkophyohe, Piet. 

Hydropsyche auricoma, n. sp. 

Brownish-fuscous. Antenna* brownish-fuscous, segments lipped wilk 
pale ochrcous. Head, prothorax, and mesothorax densely elothed with 
pale-golden hairs. Forewings greyish-yellow, with darker reticulations; 
four series of brownish-fuscous marks tending to form transverse bands. 
Hindwings greyish, slightly iridescent. Legs pale ochrcous. Abdomen 
brownish-ochreous, darker above. 

Length of body, 5 mm. Expanse of wings, 15 mm. 

Ilab .—Wellington. 


Genus Hydkobiosis, McL. 

Hydrobiosis occulta, n. sp. 

J . Dark brown. Antenme rather longer than forewings, dark brown, 
almost unicolorous; the basal joint, with tho face and prothorax, clothed 
with golden-brown hairs. Forewings dark brown with dense golden-brown 
pubescence. Hindwings with pubescence scantier and dark brown. Legs 
fight ochreous-brown. Abdomen without ventral tooth. Penis yellow ; 
inferior appendices directed upwards and curved so as to meet over 
extremity of abdomen. 

Length, 6 mm. Expanse of wings, 14 mm. 
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? . Differs from cf as follows : Antenna? not longer than fore wings ; 
pubescence <>i forewings almost wholly dark brown. 

Length, 0 nun. Expanse of wings, 17 mm. 

Flab .—Wainuiomata River, Wellington. 

Hydrobiosis ingenua, n. sp. 

Brownish-fuscous. Antenna* as long as forewings, brown. Maxillary 
paljn pilose, fuscous. Ocelli dark brown, distinct. Head, prothorax, and 
mesothorax densely clot bed with brown hairs. .Forewings brownish - 
fuscous, hairs lighter; a pale-golden band before termen and a tuft 
of black hairs on superior cubitus at, J. Hind wings greyish - fuscous, 
strongly iridescent. Legs greyish-oclireous, tibia? and tarsi marked with 
fuscous, spurs brownisli-ochreous. 

Length of body, 6 mm. Expanse of wings, 14 mm. 

Ilab .—Wainuiomata River, Wellington. 


Aut. VI. — Notes on some Rocks from Par a par a, Bluff Hill , and Waikawa . 

By J. AunAN Thomson, B.A., B.So., F.G-.S., A.O.S.M. 

Communicated by G. M. Thomson, F.L.S. 

| Hi tut before thi Otago InititnU , 14//i pie tuber. 1001). ] 

INTRODUCTION. 

Thr description of a few isolated rocks (‘an seldom advance geological know¬ 
ledge very greatly, and Mi in paper must, be regarded mainly as an attempt 
to draw attention to some interesting regions of the Dominion. The day 
has gone by when descriptions of new typos of igneous rocks can attract 
more than local interest, and potrologists arc more and more tending to use 
description only as a handle for the discussion of theoretical questions. The 
two outstanding subjects of discussion arc,* - 

(1.) The nature of igneous magmas, the history of their consolidation 
and their relations to neighbouring rocks, involving the theories 
of differentiation, admixture of igneous magmas, and assimilation 
of the walls of the magma-basins. 

(2.) The mode of formation of the crystalline schists. 

Now Zealand is a country so rich in rock-types, and so well provided with 
natural sections, that, it is not vain to suppose that much material may be 
found which may throw important light on these philosophical questions. 
Two such districts are outlined in the sequel. 

2—Trans. 
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P \ RT I.— PaRAI'ARA, N ICIjiSON. 

The authors of Bulletin No. 3 oi the Geological Survey describe certain 
basic facies of the Whitapu granite as occurring only at. the contact with the 
carbonate rocks, and are led to tin 1 conclusion that it- was owing to the* in 
(rocluct-ion of the carbonate bases into the acid magma that these hash 
facies arose 4 . This theory of assimilation or absorption lias its home 4 in 
Prance, and its most notable protagonists in Lew* and Lacroix/)* It 
receives support- from Finnish geologists, but is strongly opposed by tin 4 
differentiation school of RoHonbuseh and Brbgger, with whom Knglisli petro- 
legists are in large part, inclined to agree. In America, however, the Krem h 
lLavo a strong following.} 

One of the dillieullios in settling the question is the rugged and inncees- 
sible nature of the country in Aricge (h‘scril)ed by La< mix, while another lies 
in the complication of phenomena in regions of crystalline sehists such as 
Adams describes, it suggested itself to me that the Para-para district would 
furnish an excellent ease on which to test the rival theories, and Dr. Bell, 
Director of the (biological Survey, kindly furnished mo with six specimen* 
for preliminary study. These will now be described in detail. 

The members of t-ho igneous complex are represented by an acid ami a 
basic type. The acid rock lias the structure of an augeat-gneiss and the 
mineral composition of a binary granite 1 . The feldspars, whieli form the. 
a/ugen, are mostly untwianed and partially soricitised, and are referred t<> 
orfckoclaso, but there are also present mieroclinc, and albite in mieroelim 4 
microporthito. Graphic intergrowths of quarts ami orthoelase are fairly 
abundant. Both dark and white mica are arranged in parallel flake* along 
the pianos of foliation, tho former in course of alteration to chlorite and 
rutilo. Apatite is not abundant, but magnetite, is more plentiful, and if is 
evident that tho original iron-ore was titaniferoua, since the magnetite 
shows minute outgrowths of a highly refringent platy mineral determined 
as anataso. There is, in addition, a brown mineral of which only one large 
prismatic crystal appears in the. section, with a pleochroism from brown to 
yellow. The orientation is not favourable for study in convergent light, 
and tho mineral is doubtfully referred to coro-epidote on account of its low 
obliquity of extinction. Although it is paler in colour than is usual in com¬ 
mon ortlute, it is too pleoohroic for mommite. 

Tho basic rock shows, in section, abundant common hornblende 
enveloping colourless patches, which are evidently pseudomorphs after 
foldfpar. They consist chiefly of muscovite ami epidote, but a little 
basic plagioelase has here and there escaped alteration. Magnetite is 
probably an original constituent, but much of the iron is now present as 
pyrite. 

Secondary alterations in the large hornblende (dates an* of two kinds : 
thero is a decomposition to clinochlore and sphene, to beaseribed to shallow- 
seated alteration, and also a local separation of minute needles of rutile and 

* Levy, MM. “Le granite do Flamandviilc, too.,” Bull. Carte geol. Fr„ tome 4 v, 
No. 36,1803-4. “ Bur Involution dew magmas do certains granites a amphibolc," (Jomptes 
fteudus, oxxi, p. 228,1805. “ Bur quelqnoB particularity do gisemeut Au porphyre i>l( 4 u 
do rEsterel,” Bull. Soo. geol, TV,, 3rd ser., xxiv, p, 123, 1800. 

t Lacroix, A “ 1m granites des Pyrenees et lour pltfnomtoxw do contact.” Bulk 
Carte geol. TV., tonao x, No. 04. 1808-90, 

} Of. Adams, T. D., on the Btruoture and Relations of the l-inurmtian ttystam in 
Eastern Canada. Q.J.G.S., lxiv, pp. 127-47. 1008. 
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linearly arranged granules of magnetite, giving rise to a rudo schiller-like 
st nation oblique to the prismatic cleavages. This latter alteration is very 
common m tin* hornblende of rocks that have suite red shearing, and seems 
to be due to an attempt on the part of magmatieally formed brown horn¬ 
blende, rich in iron and titanium, to adapt itself to tin*, altered conditions 
according to the \olume law. From (In* presence of these stria!ions and the 
stronidv green colour of the hornblende, it appears original, and not a uralitie 
p.seudomorph ot pyroxene, and tin* rock is therefore an altered hornblende 
dolerite or gabbro. 

Tin* other four rocks come from the contact aureole of the, granite, one 
being an amphibolite intercalated among the stratified rocks. It is almost 
completely recrystallized, and in description it is desirable to make use of 
tin* terms introduced by Deck©.* These are based on the belief that in 
crystalline schists the* formation of the different minerals has proceeded 
simultaneously, since each may be found enclosed in the others, in opposition 
to the sequence ot growth amongst minerals of igneous rooks. Owing, how¬ 
ever, to the different powers of crvstal-grovvth exhibited by the, minerals, 
t hey differ widely in their development of crystal-faces, so that, some appeal 
moulded on others. Tin* resulting structure is called “ krystulloblostisoh,” 
or, <nnjhW\ “ er\.st alloblast ic,” and the apparent order of separation is termed 
“ the eryslulloblnshic order/* Well-shaped (euhedral) crystals are termed 
“ idioblastic,” those with irregular boundaries (unhodrul) “ xenoblast.ic,” 
and other structural t(»rms used in the descriptions of igneous rocks are 
similarly adapted with the suffix “ blastic/ 5 in this atni>hibolito thorn are 
evidences of former igneous structure in the presence of original phenocrysts 
of feldspar. The rock is therefore “ porphyro-blastie.” The minerals, 
especially the, spliene, art* frequently honeycombed with inclusions, and 
the crystalloblastic order appears to differ from that established by Beeke, 
in that feldspar is idioblastic to spliene and hornblende ; but this apparent 
difference may be due to the incomplete reerystallization of the feldspar. 
These three minerals are the most abundant constituents of the rock, but 
epidote, apatite, and pyriie are also present, and secondary serioite is forming 
in the feldspar, which is near andesitic in composition. The miueralogical 
composition of the rock allows that it is an ortho-amphibolite, the large 
crystals of plagioelnso that it was porphyritic, but to arrive at the nature 
of the original rock an analysis would be necessary. 

Tin* three stratified rocks are interesting as containing contact minerals, 
a class which must be common but has not yet been widely observed in 
Now Zealand. One rock is a biotite-hornfels, containing biot.ito, quartz, 
plagioclase, feldspar, chlorite, and magnetite. The quartz forms a tine 
mosaic of polygonal grains, between tho interstices of which are inserted 
abundant flakes of biotite, locally decomposed to chlorite. 

The other two rocks are marbles with contact minerals. In one—the 
“ complex-carbonate rock” of the Survey—there, is little besides tlio large 
polygonal carbonate grains. White mica and spliene can be recognised, 
but. small needles of a highly rofringent and bi-refringent mineral lying in tho 
carbonate defy determination in section, although they can scarcely be 
other than rutile. The other must have been an impure dolomitic rock, 
for, besides calcite, a colourless augite occurs very abundantly both in separate 
grains and in small aggregates. Octagonal cross-sections may occasionally 

* Booko, P. (Johor Mineralbmtarui und tttruktur dor krystaUiruachon Sohiefm*.” 
Compton Rendu 1 * ix Sms. Cong. Oeol. Inter, Vienna, 1004, pp. 553-70. 
il* - Trans. 
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be seen, hut most of tlio crystals arc rounded or irregular in shape, and are 
interrupted iii crystallization by inclusions, so that the form is like a sponge, 
ftphcnc and quartz are found in the pores of the sponge, and also independ¬ 
ently in t.he ealoite. Finally there is a little pyrites. 

This collection of rocks, interesting as il is in itself, throws little light, on 
the question of assimilation. (Vrtainlv there are main points of resemblance 
with the Pyrenean granite-contaets, but the endomorphic modifications of 
the granite are too poorly represented to draw a parallel. \ complete 
investigation would itnolve the detailed mapping of these Ijiimc facies with 
the rocks at their contact. Mvon flam, the phenomena would admit of 
either interpretation, unless a thorough chemical examination of both classes 
of rocks conclusively proved the absorption of the earthv bases. Probably 
the truth will he found to lie between flu* extreme positions, a partial assimi¬ 
lation accompanying laccolith*/ differentiation. This paper will sene its 
purpose if it draws attention to this interesting question. 

Part TL—Bmtff Him,. 

The rocks here described are the result of a few hours collection along 
the shore south and w r est from Bluff Harbour, Immediately joining the 
harbour is a series of apparently bedded rocks, which art* in some cases so 
dense as 1o resemble liornstones, but in ot her cases suggest, sheared porphyritio 
igneous rocks. A section of one of the denser varieties proves the rock to 
be a fine-grained banded hornblende schist. Some of the bands are richer 
in hornblende, others in epidote and iron-ores, while a mosaic of polygonal 
quartz grains is common to both. Apatite is uof raw, and rutile is very 
abundant in minute prismatic crystals with pyramidal terminations pro¬ 
jecting out of quadrate magnetite crystals. A similar mineral occurs in 
more rounded crystals in the quartz, and is difficult to determine with cer¬ 
tainty as rutile or sphene, but there an 1 a few' undoubted larger crystals of 
the latter. The hornblende, a common green variety, occurs in prismatic 
crystals mostly parallel to out' another, more 1 rarely oblique to the schist,osif y. 
Sometimes the crystals are so slim and noodle-like as to simulate siHimanito 
noodles. Cross-Beet ions show that in addition to the prismatic faces the 
J3 pinaeoids (010) are present,, a feature rarely observed in hornblende schists. 
The epidote does not show dear crystalline form, but occurs in granular 
aggregates elongated in the same, direction as the hornblende. The crystal- 
lohlastio order appears to he apatite, magnetite, rut,lie, sphene, hornblende, 
epidote, and finally quartz. 

A vein of coarser grain separates the hornblondio and cpidotio bands, 
and contains, besides hornblende, opidote, ami quartz, a few large twinned 
basic feldspars. Tlio nbseneo of albilo in the rock is surprising if it is derived 
from an igneous or pyroclastic rock. Untwinned feldspar is always difficult 
to recognise in the presence of quartz, but an examination of as many of the 
colourless grains as possible in convergent light gave only uniaxial'figures. 
From the absence or relative paucity of feldspar tlio rock lias iuotc affinities 
with a para-horublende-schist than with an ortho-hornblcndo-sobist. It 
presents many points of resemblance to the €e green schists ’* among the 
Old Lizard Hoad series of Cornwall. 

A dyke of a dark porphyritic rock crosses the schist formation at an angle 
approaching 45°. In section this rock also proves to be quite schistose, 
but, unfortunately, the directions of schistosity of the dyke and the intruded 
schists wore not compared in the field. The phenoerysts consist of large 
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compart hornblende crystals, often white in the mil re, and smaller anhedral 
feldspars. Tn section the hornblende presents rhomboida.1 shapes with 
ragged outlines, and is set'll to lx* a strongly pleochroic variety t>f commou 
liomhlendt*, with occasional treniolitic cores. Not seldom some crvstallo- 
graphically discoid imious hornblende crosses 1 he main phcnocryst, a feature 
often observed in uralite. The feldspars give more rounded outlines, and arc 
turbid, and filled with cnlcile. They include also hornblende, magnetite, 
and epidote. The groundmass consists of elongated, often needle-like 
hornblende prisms, with associated biotito Hakes, slightly elongate feldspars, 
probably albito, showing Carlsbad twinning, magnetite graius, and oeca- 
simially a green epidote. The rock is thus a porphyroblastio hornblende- 
schist derived from a basic igneous dyke-rock. 

'Hie next three specimens to be described come from a small headland 
about half a mile round the coast to tlio south-west, just beyond llie mouth 
of the harbour. There is here an interest ing complex of course IiolocTystalline 
rocks. Three elements may be distinguished, n dark dioritic rock (No. 1), 
which appears to vein a much lighter dioritic rock (No. 2), occasionally 
enclosing both the latter and a course liorubJeiiclic rock (No. 3) as xenoliths. 
The dark diorite (No. 1) is often gnoissose, while the walks of light diorite 
(No. 2) which surround it. are quite massive. 

In section, all three rocks present, a similar assemblage of minerals, but. 
the. relative amounts of iron-ores, hornblende, and feldspar vary very 
considerably. Hornblende forms the predominate mineral of No. 3, and 
is a brown-green variety with a line schiller-strueture m the centre, sur¬ 
rounded by a margin of green hornblende. Besides the hornblende, there is 
a limited amount of a basic feldspar and iron-ores. The hornblende shows 
a fair approach to idiomorphism, but the larger iron-ores, probably ilmcn.ito, 
are moulded both on hornblende and feldspars. Minute octohedra of magne¬ 
tite are abundantly included in the two last-named minerals, but are probably 
of secondary formation. 

In No. 1, iron-ores and hornblende of the same nature as above described 
are abundant, but feldspar predominates, and besides these minerals a 
little apatite and pyrite are found. A very peculiar zoning is observable 
in the feldspar; there are only two zones, separated by a boundary of the 
most irregular nature. The cores are in some instances as basic as lnbra- 
dorite, but the exteriors are so acid that there is a marked difference of relief 
between (lie two on lowering the condenser of the microscope, and the Boeke 
effect mav be easily observed. The Carlsbad and albito twinning of the cores 
does not persist, in the exteriors, as in the case of albitization recently de¬ 
scribed by Bailey and Mrnhhain* in Ilia quartz doloriios of the central valley 
of Scotland, but it. appears probable that, something of similar nature has 
taken place here. 

The structure differs from that of No. 3 in that the hornblende is dis¬ 
tinctly ophitic to the feldspar. This observation is in accord with recent 
theories of the dependence of structure on eutectic relations,t tfince in the 
former rock the hornblende is in excess, and in the latter the feldspar pre¬ 
dominates. But caution must be used in describing rocks as much altered 
as these, for, though in No. 2 the hornblende is moulded on the feldspar, 

* Bailey, Jfl. B„ and Brabham, B. W. u Albitization of Him io Plagioolase Ibld- 
spam.” Ocol. Mug. Deo. V, voi, vi, p. 250, 1000. 

t Vogt, J. IL L. “ PhysikaliBolie-ohomiHoho Gwotzp tier Kristallisationfolgo in 
Kimptiogettlcine.” Inch. min, u. petr., Mitt, xxiv, p. 437. 1905. 
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it is also included within it, a structure already noted typical of the 
crystalline schists. There is also evidence for a slight cat aclasis in tin* 
section. 

A still paler variety of hornblende may occasionally lx* seen in thi* 
rock, occurring in almost colourless fibrous forms with beautiful polx 
synthetic twins. Further study would be necessary to proxe xx bet her 
this is due to bleaching, to reervstallization of eoloured hornblende 
with separation of iron-oxides, or to urnlisation of previously existiny 
pyroxenes. 

In No. 2 the feldspars predominate ureally over the darker minerals. 
They give ovidenee of considerable crushing in strain shadows, hent twin 
lamella 1 , and local cataclasis. Often irregularly disposed grains are included 
in the larger crystals. Both coarse and fine albite lamellation may be 
observed, while poricline twinning is ran 1 . Probably more than one variety 
of feldspar is present, ami, indeed, the larger crystals show gradual zoning 
from the centre to periphery, but tin 1 prevailing species appears to be undesine. 
Delicate colourless needles are often abundant in the feldspars, and seem 
to be sillimanite. Beyond these the feldspars show little sign of alteration 
with the exception of rare grains of cpidotc or zoisite, and flakes of chlorite 
which have probably migrated from the ferromagnesian minerals along 
cracks. The hornblende and iron-ores occur in small patches of individuals 
with such ragged contours that the structural relations to the feldspars 
cannot be made out. The cores of tin*, hornblende crystals generally consist 
of a paler variety in optical continuity with the green exteriors, so that the 
former presence of pyroxene is suggested. This small collection of rocks 
is yet sufficient to show that there is a considerable diversity ol rocks in 
Bluff Hill. It would be exceedingly valuable to have a detailed examination 
of this area made, as the phenomena observed are probably common to a 
large part of Stewart Island, if not also in the Sounds region, and BlulT Hill 
is a much more easily accessible region. The relative ages of the different 
rocks, the mode of origin of the foliation, whether arising during or after 
consolidation, the origin of the rock-variations and “ basic secretions,” 
whether by pure differentiation or dillerentiation combined with absorption 
as in Skye, are a few of the problems presented for solution. Probably 
many analogies will be found with the Lizard district of Cornwall, on which 
the Geological Survey of Great Britain is shortly issuing a detailed 
memoir. 

Part TIL —Waikawa, 

The last rock is ail isolated beach-pebble picked up at Waikawa, and 
possesses interest as being a typo not hitherto recorded in Now Zealand, 
The other beaeh-pohbles consist mainly of microgranites derived from the 
Triassio conglomerates, but from its soft nature it is more probable that 
this rock lias come from a neighbouring intrusion. It shows a rich 
minora logical association, consisting of amphiboles, biotito, muscovite, 
ciinozoisite, epidote, two varieties of chlorite, talc, magnetite, and pyrite, 
but hornblende is so abundant as to render the designation “ lustre- 
mottled hornblende rock ” applicable. 

The hornblende occurs chiefly in large poecilitic plates of a pale-brown 
variety, passing gradually to a pale-green on the exteriors. The minerals 
enclosed poeeilitically are feldspar and secondary minerals, partly after 
feldspar and partly after some ferromagnesian, while there are ehlorilie 
areas with sphene,"which may simply represent alterations of a horablendo. 
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Tlic feldspars are ofien rounded, and show good albite twinuing with rarer 
]>eri(‘line lamella*. The extinction angles are characteristic ot basic labra- 
dorite. Of the secondary minerals the chief is tremolite, oriented, in crystal- 
louraj>hi<* continuity with its host. This structuro, described by me* in the 
amphibolite of Gleiulalough, Ireland, is commonly ascribed to the uralitisa- 
tion of pyroxene, but may also arise, as shown at Olendalough, from the 
amphibolilisation of olivine. Probably both methods have operated here. 
Occasionally small fibres of tremolite oriented independently of the host 
occur in these areas. The feldspar inclusions are sometimes wholly or 
partly replaced by clinozoisite associated with muscovite and a feebly bi- 
refringout chlorite. The green margins of the hornblendes plates contain 
similar inclusions, and, in one case, twinned dinoclilore and small prisms of 
pale aetinolito. 

Only one large crystal of biotite is seen in the section, and it includes 
hornblende. 

Outside the large pcccilitic plates, feldspars altering to clinozoisite and 
muscovite are not rare, but there is a largo development of recry at allizod 
aotinolitic hornblende fibres pointing in all direct ions, but most often distinctly 
aggregated in bundles, and interspaced with most of the secondary minerals 
included in the large plates. There are, in addition, some areas consisting 
of finely divided talc, into which fibre's of hornblende project. It is difficult 
to he sure of talc in the presence of serieitio muscovite, since there is no certain 
microscopic method of discriminating between these minerals, unless recourse 
he had to microchemienl tests; but the mineralogical association supports 
the general appearance. These areas do not contain clinozoisite or epidote, 
which a iv associated with muscovite in the altered feldspars, and contain 
hornblende, which does not occur in the latter. Assuming the presence of 
talc, these areas are then pilitef after olivine, and the roclc is derived from 
a hornblende olivine dolcrito such as i farkerj describes from Anglesey in 
association with hornlderule-peridotites. 

* Thomson, .1. A. “The Rornblendio Rocks of (jlondakvugh mid Greystoncs.” 
\x\w p. 475. 1908. 

t UeoKo, P. “ Kniptiogebtoino tins dor Gneiss fori nation des UKHlerohtmeiohisohoii 
Wald viort els,” min. u. potr., Mitt, v, p. 147. 1883. 

$ ILu’lvor, A. “The Bain Igneous Rooks of Oamarvoiwhire, 1 * pp. 02, 37. 
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Art. VH —On some Annonr pHscnhii to Titan , a A tf<i Pitht ('hit /, ft// 
//Ji. II'///mm /T /// lh:^. 

By A. II \MILTON. 

[Ittnd bejou tin WtUnnjhm Philosophical Son*tip i\th (kitting liHW.| 

Dr* M.Atu Pomakk depositod in tlv 1 Dominion Museum in November, l ( J08. 
some pieces of “ armour” which was supposed to be the armour belonging 
to tho great Nga Puhi chiei Ilongi. 

Dr. Pomure stated that Hongi's armour descended to lu\ relati\e and 
fighting chief, Tuwhare. About the end ol the twenties this chief led an 
expedition against the Whangauui Tribe, and, in a bloody battle which 
resulted, his nephew Tokiwhali, with others of the Nga Puhi, was taken 
prisoner. Tuwlnvre, who was wounded in the same tight, and died shoitly 
afterwards at Mokau, on his way to the Bay of Islands, learned that Toki- 
whati was still alive, and entered into negotiations lor lus release, Wither 
as a gift or ransom (lie tTe.vsuml suit of armour was handed over to Hori 
Kingi to Anaua, uncle ol the late Major Kemp. The, armour was placed 
in the sacred house at Pukehika, opposite Jerusalem, till the walls of that 
edifice were tumbling down, and lion 1 Pukcluka, a relative of the late Hori 
Kingi, and tho present Native Sanituiv Inspector for that district, hearing 
that some Europeans were planning how to cany off the relics, concealed 
them very carefully near tho pa. This was thirty or forty yearn ago, and 
the armour lay undisturbed till a lew weeks ago. Then ilori Pukehika 
and Dr. Pomoro sought out the place, and, after laborious searching tor 
the scrub and other teaturos had changed a great deal in tho interval 
discovered the old armour, rusty, but quite recognisable. 

The armour consisted of plate armour tor the back ami chest, and pieces 
for tho arms. It is much eaten with rust, but, considering that it is stated 
that it has been buried, is in fair preservation. It is fastened together with 
brass studs. 

On looking into the details ol the story given, and comparing them 
with tho known and recorded facts concerning Htmgi’y armour, it betaine 
apparent that tho history ol the armour was incomplete, and that there 
were serious discrepancies. 

In tho first place. Karl, in 1827, speaking of the visit of Ifongi to England 
in 1821, mentions that George IV gave him, amongst other presents of 
value, “ a superb suit of chain armour and a splendid doublodmrrelled 
gun.”* Taylor also speaks of Hongi giving the coat of mail to one of his 
sons when on his death-bed in I827.f There are at least two other not ices, 
tho earliest of which is in Angos’s “ Savage Lite and Scenes,” 1847 ami 
I must give this in full, as it contains several details which are of interest. 
Angas writes from Paripari, Mokau, “ At a small pah not far from the abode 
of his pakcha (Lewis), Taonui tho chief has his residence. lie is one 1 oC the 

most powerful and superstitious of tho old heathen chiefs.Ho 

has also in his possession tho original suit of armour that was given by King 
George IV of England to the Bay of Islands chief (E’Hongi), when that 
warrior visited England. Tho subsequent history of this armour is somo- 

* Karl, « tfow ZoaUud/* p. 02. 1827. 
f B». Taylor, “ Te Ika a Maui,” pp. 310 and 315, 1855. 
t Angae, “ Savage life and Woonwp. 80, vol. ii, 1847. 
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what curious: it passed from the Nga Pulii to Titorc, and from Titoro to 
Te Wlioro Where, at the Waikato feast, and came into Taonui’s hands under 
the I olio wing circumstances: On the death of a favourite daughter, To 
Whom Whoro made a song, the. substance of which was that he would tako 
off the scalps of all the chicks except the Ngawoka and fling them into his 
daughter's grave to revenge her untimely death. The words of the song 
highly insulted the various individuals against whom it was directed, more 
especially as it was a great curse lor the hair of a chief, which is sacred, 
to be thus treated with contempt. Hut the only chief who dared to resent 
thiH insult from so great a man as Te WIioto Wlioro was Taonui, a chief 
ol Nga Puhi and Ngati Whatuu, who demanded a fttua or gilt as recompense 
for the affront, and received the armour of K!’Hongi in compensation. I 
made a drawing of the armour, which was old and rusty: it is steel inlaid 
with brass; and, although never worn by the possessors in battle—for it 
would sadlj impede their movements—it is regarded with a sort, of super¬ 
stitious veneration by the Natives, who look upon it as something extra¬ 
ordinary.” 

There is another extract which 1 will give, from Thompson’s ‘'Study 
of N<w Zealand,” as it relates to inforrnalion obtained by him in 1840,* 
“ This armour" [Ifongi’sJ “ is now scattered about the country. In 1819 
I found the breastplate in the pos«e*siou of a chief living near the source 
of the Waipa River; in 1853 Waikato, the chief who accompanied Hongi 
to England, told me he had buried the helmet with his son’s bones a few 
weeks before my visit to him at the Bay of Islands.” 

Both of the latter extracts refer to IJongi’s ** armour.” The first gives 
the details of its passing from Tit ore to Te Whom Wlioro at the Waikato 
feast,f but both extracts describe the armour sufficiently to make it clear 
that it was not chain armour, but plate armour. 

It is evident, therefore, that, if tin 4 , relics deposited by Dr. Pomuro were 
Kongi’s, he must have had a suit of mail and a suit of plate armour. Earl, 
in Ids book published about the year of Hotigi’s death, distinctly mentions 
“chain armour” and in lids he is supported by Taylor. Angas and 
Thompson speak quite as positively to its being plate armour. 

Then, it is stated by the Whanganuis that the armour was given as a 
ransom for Tokiwhati. Now, Tokiwhati was wounded and captured by 
the Whanganuis in the course of 'fW hare’s third expedition or war party, 
the survivors of which reached ilunr homes at the Bay of Islands about 
October, 1820. Now, we know that Hongi, who returned from England 
In the Bay of Islands J ith duly, 1821, wore Ids coat of mail at the capture 
of Mokoia Island, at Lake Rotorua, in August or September, 1823. It is 
also recorded that Hongi had a narrow escape at this battle. He was struck 
by the bullets of the Arawa from one of their few guns, and one bullet tired 
by the hand of To Awa-awa struck his stool cap and knocked him over 
into the hold of the canoe. Mr. Percy Smith thinks that Hongi probably 
used the armour at Mauinaina, November, 1821, and at To Totara. It is 
therefore quite dear that the ransom of Tokiwhati could not have been the 
armour of Hongi. 

The whole question at this time seemed to turn on deciding who was 
correct, Earl and Taylor or Angas and Thompson. 

* Thomjwoh’H ** 8tudy of New Zealand,” p. 206. 

t Thin is the great feast held at Romuom, 11th May, 1844. 
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I made inquiries as to Hongi’s armour fiom Mi. Stowell (Hare Hongi;, 
a descendant of Ilongi-mii, and by groat good fortune was aide to obtain 
from liim some documents which settle the question. The first document 
is from Tit ore to King William IV: " Letter from Titore. Chief of Nm 
Puhi, to King William IV.” Undated, probably 1831. 

"Kino William, Here, am I, the friend of (Captain Sadler. The ship 
is full, and is now about, to sail. I have heard that you, ulorotime, wen 
the captain of a ship. Do you therefore examine the spars, whether the\ 
are good or whether they are bad. Should you and the French quarrel, 
here are some trees for your battleships. I am now beginning to think 
about a ship for myself: a Native earns 4 is my vessel, and l have nothing 
else. The Native canoes upset when they are filled with potatoes and 
other matters for your people. I have put on hoard the * Buffalo’ a nun* 
pounumu and two garments : these are all the, things which New-Zcalander* 
possess. If [ had anything better, 1 would give it to Captain Sadler lor 

you- b .* 

fi ‘ This is all mine to you mine, Titore, to William, King ol England.” 

[“True copy of translation.--Ilenry M. Slowed, 3 Sterling Street, 
Berhampore. 7/12/08.” J 

The following is the reply 

“ The Earl of Aberdeen, one of His Majesty’s Principal Secretaries of 
State, to His Highness Titore. 

“ FfcUflND and Brotuksk,- 

“ I have received the commands of my most gracious sovereign 
King William the Fourth, to thank you for your letter, brought, to him 
by the hands of Captain Sadler, commander of His Majesty’s ship the 
"Buffalo,’ and for the assistance which you rendered to him in obtaining 
the articles for which that ship was expressly sent to your country. 

" King William will not forgot this proof of your friendship, and he 
trusts that such mutual good offices will continue to be interchanged between 
His Majesty’s subjects and the chiefs and people of New' Zealand as ma> 
cement the friendship already so happily existing between the tw r o countries, 
and advance the commercial interests and wealth of both. 

“ The King, my mastor, further commands me to thank you for 4 \oui 
present, and in return he desires you will accept a suit of armour, such as 
was worn in former times by his warriors, but which are now only used 
by his own Body Hoard. 

u This letter, as well as His Majesty’s Royal present, will be conxeyed 
to you through James Busby, Esq., His Majesty’s authorised Resident at 
the Bay of Islands, whoso esteem and friendship you will do well to culti 
vate, and who in his turn will do all in his power to promote your welfare 
and that of your countrymen. 

" I am your Friend and Brother, 

" AlIRltDKKN. 

" Colonial Office, London, 31st January, 1835.” 

The armour is undoubtedly the suit presented to Titore as a recognition 
of his services to the captain of the "Buffalo.” Although not Hongi’s 
armour, it is still Nga Puhi, as will be seen from the following irhakapapn 
showing the relationship between Hongi and Titore. f am indebted for 
this genealogy to Mr. Stowell (Hare Hongi). 
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IV question of thi» wlieioabuuts of Hongi's armour was discussed bv 
homo oi the chiefs oi Ts’u.i Puhi lateh, lull it seems to ha\o disappeared. It 
i« supposed b\ some to !ia\e been stolon h\ two sla\es. Being ohain annum, 
it would disappem moie qui< kh in :» imi*s oi rust than plato armour. I 
am informed that lor many \em* altor Ilongi's death tin 1 armour lay in a 
solid wooden ho\ deposited in tho midst ol a dump ol ton tree (manuka) 
(a wahi iapu) noar tho spot where Ilonui died, «it Ikipuke, Whangaioa. On 
the death of liis son llaro Ilongi, in tho eighties, tin* \arious weapons ami 
rolios of his illustrious futhor were gathered up and placed round him at 
his tauai, and buried with him. Thoro can be no mistako about Uougiks 
armour, as it is inscribed as piosontod to Ilonui, a prim*o ol Now Zealand, 
by H.M. Hoorgo IV, with dale of presentation/ 8 

If llioro is, as mv correspondent says, an inscription on Honors armour, 
it can only ha\o boon on tho rap. Judging from a sketch mado from lito 
by (Jilfillaii, in which Ilongi is wearing what might be a stool cap, the cap 
and shirt of mail might have boon of Indian workmanship. 

It is fairly certain, from Native tradition, that at the peacemaking 
after the fall of Mokoia Hongi gave his holmot to tho man who had v< kille<l ” 
him, To Awwawa ; and many persons believe it to be buried in that district 
(Mokoia) at the present time. 

Subsequently I received from my friend Wiremu Ifipango, of Wai- 
totara, a correct account of part of tho history of the armour. He 
says, “ Lt was myself and Hon Pukohika, at mv*re<piest, made a search 
in 1892 and found it. The liolmot could not be found. I heard after¬ 
wards it was buried in Pipiriki Cavo.f 1 have heard from my own ])eoph‘ 
that the armour belong'd to Titore, a Nga Puhi chief, and is not the 
armour that lfongi had. Tit ore’s armour was given to To Whom where, 

and by him to Te lloulieu, the Taupo chief, and he, it was who gave it to u 
relative of his named Aperahama Ruka, wlio married Wiki Tumuo, a niece 
of Efori Kingi. Te Auaua (uncle to Major Kemp), Buka, and his wile 
brought it to Whangaimi, and presented it to Uori Kingi te Auaua, and 
they kept it at Pukehika Pa. Another part of tho story 1 was told ; Titore 
was told a gun could not pierce tho armour. Titore put it on, and told hi* 
son to aim straight at his head and tiro. Tho son look his gun and made 
steady aim, but he was shaking so lie told his father to take tho annom 
oil So it was placed on a stump, and ho look the lire. Tho ballot ran 
through. Ro his son said to his father, * lia! if you had had that on, yon 
would be. a dead man/ If the holmot were to be found I believe the bullet 
hole could bo seen. I believe that to be (ho mason why Titore, warn Id not 
care to keep it any longer. Tho amour was presented t<i Titore in Swlney. 
As to Tokiwhaii’s present, it is another mat tor.” 

A little later 1 made further inquiries from Mr. Percy Smith, and he 
wrote to Wiremu llipango, and Wiremu wrote to Tawhiao, of Taumarunui, 
and afterwards sent Mr. Smith the following letter, which is interesting, 
and explains some things rather more in detail:— 

“ To Mr. Smith. [Translation.] 

“ Salutations in this new year. Here is tho lotter of Tawhiao of 
Taumarunui, explaining about your letter to him asking f or information 

* Letter from 3P. J, Hagger, Esq. 

t This I believe to be incorrect. It was, I am informal on good authority, for manv 
years at Taumarunui, but has now been (Trans. N.Z. Inst,, xxxviii, pi. xvi.) 
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us io tlic hthu-maitai” [suit of armour] “ which was found ]>v Dr. Poraare, 
and lio has given it to t ho Museum containing tlio curiosities at Wellington. 
I am very glad that it has fallen to mo to explain this, because 1 have seen 
in the Dominion newspaper which says, * This is a peace-ottering by Tuwharc 
to To Annua’ (/.c., to Ilori Kingi). This is mere, supposition, because 
Tuwharc came irom Nga Puhi, hence the people think he. owned the armour 
(that was the origin), and also because, they heard that Hongi visited 
England and brought bac k some armour. Thus it has been thought over 
since, that it was llongi’s. I confiun the story of the peacemaking between 
Tmvhare and Hori Kingi to Anaua in reference, to Tokiwhati. It was at 
the Kohimarama conference, that the generosity of Nga Puhi was laid before 
Whanganui, which lias lasted to this day. There was no armour with 
Tuwhare when he was fighting Whanganui; had there been, the fact would 
not have been lost in the history of the old men of Whanganui; there would 
have been ‘sayings’ about it. As, for instance, Ihe news of Nga Puhi’s 
guns, which was handed down by the, escapees from the Nga Puhi lights, 
when our people of the Mouth said, * Lot those pu (guns) come to their puS 
and then they sounded their pu-kaea (or trumpets).* When they saw 
the real meaning of those pu , then did Whanganui apply the .words to the 
kountja krnhu" | ( armour], “and hence the origin of the story about 
Tuwharc. 

“ I Jut let mo return to my story. This property (the armour) belonged 
to To I Ton hen the Ureat. The daughter of To Anaua, ISga-vvcuweu, married 
Aperahama Ruko, a chief of Taupo, and the property descended to them, 
and was brought by them lo Whanganui, and was left with TFori Kingi as 
a valuable properly for Whanganui. 

“ I fere is another reference to this matter. Hori Kingi to Anaua had 
two wives, both chioftainesses, Te Ao-turewa of Ngati Ruaka, and Te 
Ilukinga-huia of Ngati Rum. In consequence of neither of them having 
children, they prepared a wooden image as a baby. Then Te Aotaiewa 
composed an oriovi , or lullaby, beginning ‘ Taku tamaiti e, i puta nui ra 
koe i to toi ki lfawaiki,’ &c. (which may be seen at length in Tu-wha-whakiaV* 
narrative in your paper) ” [ride Jour. Polynesian Soc. vol. xiv, p. 135]. “ Tc 

Anaua and his brother Te Mawac. had also a lullaby about their image, 
part of winch refers It) the armour and lo To Heuheu: f Kaore te wliakamu 
ki te koro lamariki i a au,’ &o.” [I do not see, the application, however.— 
H. P. S.1 

“ This is tin* contimmlion of the story. The armour descended to the 
chief, and finally lo me at Whanganui. I will now explain how this property 
came lo Titore. ll was sent to Pori Jackson and thence It) Titore, The 
fame of this armour was that bullet a would not pierce it. It was then put 
on by the old man ” [? Te, Anaua] 4< who then called on his son to shoot at 
him; and when the distance had been arranged, the son took his gun and 
prepared to lire, but was very anxious about, the result. Mo ho said to his 
father, 4 Take off your garment (j.c„ armour), and let mo try it first, or put 
ii on a stump,’ to which the old man consented. Then ho fired at it, hitting 
it on the forehead, and the bullet went through it. Said the son, * If I 
had listened to you, you would have been shot dead.’ 

" If the helmet should bo found, the, hole in it will also be seen. One 
of my old men lias just returned to Whanganui, and ho told me that he 

•They, in fuel, understood the modem word pit (gun) for the anoient word pv 
(a trumpet). 
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had seen the helmet, with the bole through it on the forehead, hut. he did 
not know from whence the armour came. Now you will understand. 

44 Now, my urgent desire is that this property shall he permauoutU 
loft in the Wharc-Ruamiku (Museum). It was I that directed the search 
for it in 1895, and IIon Pukehika and 1 louud it concealed in a place, that 
had been lost” |[/.«., the recollection ol it |. “ Last year lion Pukehika 

and Dr. Poniare brought it away. Pukehika has only just ichmied " 
|V from here]. “ I have sent, a communication to Mr. Hamilton, hut not so 
lengthy as this. Will you send him the enclosed cop\ ( I have also sent to 
Hakiaiia Tawhiao in case he should feel rlark ” (anxious] “ on account ol 
that property. Henco do L say that this property of Whanganui should 
be loft in the Museum for ever. 

Enough. May you live, the only old man left of those other old who 
have departed to the night, Major Koepa, Mete Kingi, Hori Kingi, and 
many others. “ Your friend, 

“ W. Hipanuo.” 


Abt. VIII.— The Present Position of New Zealand Pahvontohx/if; with a 
List of Papers on the Paleontology of New Zealand , including the Titles 
of those StratigraphicaJ Papers containing Important Lists of Fossils . 

By A. Hamilton. 

[Head before the Wellington Philosophical JSocUty< t Sth ()ctob<r , J 

Geological explorations in Hew Zealand have been in progress now For 
seventy years, and a mass of reports and papers is in existence hearing 
witness to the work done by solitary pioneers, and later by— 

The Provincial Surveys of Canterbury, I860, under Uaast ; Otago, 
1861, under Hector; and Wellington, 1862, under Crawford: 

The Geological Survey established under the New Zealand Institute 
Act of 1867: 

The officers of the Mines Department from 1878 to date : and 
The new Geological Survey of 1905. 

In addition to this there was the important work done by 1 foehn*otter, 
and by Haast and Hutton and others, as private individuals. 

The portions of this work that 1 wish to deal with are the collections 
that were made by those Surveys; and I wish to give, if possible, some idea 
of the progress that has boon made with the study of them, and more (‘spe¬ 
cially what has been done in the examination and determination of the 
fossils.* 

* I do not propose to say anything about tho collection of rocks and minerals, except 
to state that the collection of these made by the old Survey of 1867 in the Dominion 
Museum building exceeds 12,000 specimens ; nor do 1 propose to say anything about tho 
wo*k that has been done on the moa and other extinct birds 
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The collections that are in New Zealand are not many, and may be. 
described as under: 

(1.) Tin* rolled ion of the older provincial Purveys and of tin* 
ecological Survey of 1867. Those an* in the Museum al 
Wellington. The number of specimens available for study if 
about 120,000. All these have correct locality numbers. 

(2.) The displayed colled ion in the (hnterl)iiry Museum. 

(*h) The displayed collection in the Auckland Museum. 

(4.) Tin* displayed collection in the Otago University Museum, 
Dunedin. 

(5.) The Ilochstettcr collection in tin* Nelson Museum. 

((>.) A few small private collections. 

Outside New Zealand. 

(7.) Collodion of Tertiary fossils in the British Museum. 

(8.) Specimens in the hands of experts for determination. 

I will now say a few words about these collections, and as some justifi¬ 
cation for doing so I may say that I have lieon intimately acquainted with 
tlie collectors and the collections made by the Government Surveys for 
thirty-two years, and have watched their growth under the guidance ol 
Sir James Hector, ably assisted by Mr. A. McKay, Professor Park, Mr. 
Cox, and others. It is with pleasure that I bear witness to the gTeat in¬ 
terest and value of the collections. There can be little doubt that the cost 
of making the collections has been not lar short of £50,000,* and- some of 
them could not In* secured again at any price. 

At the end of this paper 1 have placed a bibliography of the papers 
bearing more, especially on the paleontology of New Zealand; and those 
who arc acquainted with the subject will see, on looking it over, that, ex¬ 
cept in the ease of the Tertiary fossils, there has been very little systematic* 
work recorded. Even the Tertiary lists must shortly undergo a severe 
revision, based on the new manual of the marine Mollusea , which is now' 
near completion. The percentages of recent and extinct forms will be 
greatly modified. Much also remains to be done in carefully collecting 
with a view to establishing characteristic zones in the marine Tortiarios. 

No serious systematic work lias been done on the description of the 
Mesozoic or Pahoozoie fossils.f It was the intention of the late Mr 
James Hector to bring out a series of publications on the palaeontology of 
of New Zealand, and as curb as 1878 the following reports weie announced 
as specially descriptive of the paleontology of New Zealand: - 

(1.) New Zealand Belemnitcs. 

(2.) New Zealand Bruch iopoda. 

(J.) New Zealand Fossil Flora. 

(4.) Fossil ('orals. 

(5.) Tertiary Mollusea. 

* Oi perhaps one-half the total cost of the survey under Kir Janus Hector. 

t A sufficient study of the fossils has been made to determine the prob ible age of 
the Lower and Upper Silurian, Lower Devonian, and Carboniferous formations in the 
Palaeozoic series, and of the Permian, Triahsic, Liassio, and Jurassic sequence of the 
Mesozoic formations, and the determinations yet to be made are not likely to disprove 
the general accuracy of the conclusions that have been arrived nt with respect to thes«- 
formations. 
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Of these, the fourth was printed and issued with plat s, being a descriptive 
catalogue of fossil corals and Bryozoa sent to the Sydney Exhibition in 1879, 
written by Rev. Tenison-Woods. 

One (the first) was to be on the belemnitos; and the plates for this 
part were published in the “ Transactions of the New Zealand Institute,”* 
with an abstract of the descriptions by Sir James Hector. A sufficient 
supply of extra plates was printed for the separate issue, and are still in 
store. 

The same course seems to have been taken with the palaeozoic Brachi- 
opoda, although in this case additional plates are in existence besides those 
that were printed for a separate issue. Three new genera, Rastelligera, 
Psioidea , and Clavigera, are proposed in the abstract published.! The plates 
as prepared figure thirty-three species in thirteen genera. Plates v, vi, vii. 
viii have not been printed, although the drawings are arranged. Besides 
this there are drawings, not arranged, for about four more plates. A para¬ 
graph on page 539 states that “ These two papers ” [on the fossil flora and 
on the fossil Brachiopoda] “ will appear in full in the report of the Geological 
Survey Department now in the press 99 [January, 1879]. 

There is another paper in the form of a translation of Ettingshansen’s 
paper on the fossil plants of New Zealand. This appears in the Transac¬ 
tions, % and a few copies were issued with separate pagination, and the extra 
supply of plates was printed off and stored. 

It is possible that another palaeontological report was in contemplation, 
as there is an extra supply of plates printed corresponding to those of the 
paper on the fossil ReptUia of New Zealand. § A number of blocks were 
made of characteristic fossils from drawings by Buchanan—the draughtsman 
to the Survey—and were used in the Catalogue and Guide to the Geological 
Exhibits at the Indian and Colonial Exhibition in London in 1886. 

It is much to be regretted that apparently no manuscript by the late 
Sir James Hector exists to enable Ms work to be taken up. I have been 
able to identify the figures in Buchanan’s drawings of the brachiopods by 
the numbeT on the drawings and the number on the specimens still in the 
case. Whether it is worth wMle to endeavour to retain these names remains 
to be seen. The three genera proposed by Sir James are entitled to stand 
so far as publication is concerned. A very large series of specific names 
are used in the introductions to the annual reports of the Geological Sur¬ 
vey ; but, as they have not been printed with any author’s name, it is 
difficult to identify them, especially as they are not attached to any speci¬ 
men. 

The catalogue of the Tertiary Mollusca and Echinodermata by Captain 
Hutton was issued in 1873. 

In the general collection at the Museum the only named specimens 
are a few of Hutton’s types of the Tertiary Mollusca , and the collection of 
fish-teeth examined by Davis,|| and a few of the reptilian remains which 
can be identified by the published plates. Probably the plant-fossils namod 
'by Ettingshausen are also still named, although they have been packed 


♦ Trans. N.Z. Inst., voL x, p. 484, pis. xxii, xxiii. 
t Trans. N.Z, Inst., vol. xi, p. 637. 

% Trans. N.Z. Inst., vol. xxiii, p. 237, pis, xxiv-xxxiii; Trans. N.Z. Inst., vol. xi, 
p. 636. 

§ Trans. N.Z. hist., vol. vi, p. 333, pis. xxvii-xxxi. 

II Trans. Royal Dublin Soo., vol. iv, ser. 2. 2888. 
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away for years. The number of named New Zealand fossils in the Museum 
other than types is certainly well under fifty.* 

There is one important matter which I consider should be placed on 
record which is at present buried in departmental files. In 1885, at the 
request of Professor Tate, of Adelaide, a collection of fossils from the New 
Zealand Tcrtiaries was sent to him; and again in 1890, at the request of 
the late Captain Hutton, a collection of the New Zealand fossil pectens 
was sent for comparison with the Tertiary fossils of the Australian 
regions, which the professor was then describing. He appears to have 
drawn up a report, but desired better and more specimens. This was 
attended to, and practically all the pectens in the collection were sent, 
the list of which covers eleven folio sheets, the collection itself filling many 
cases. Shortly after this, Professor Tate died; and frequent applications 
wore, I believe, made for the return of the specimens, without avail. I 
understand that at the professor s death it was found impossible for the 
University authorities to separate the University collection from those belong¬ 
ing to the professor and those loaned to him. We have suffered, at any 
rate for the present, a groat loss. The loss is important, as the pectens as "a 
rule afford important stratigraphical information from a zonal point of view. 
Prom an interview which 1 had not long ago with an Adelaide gentleman, 
I believe it would still be possible to recover some of the specimens. 

To return to our list of collections : The second is that displayed in the 
Canterborv Museum; and, when wo remember that for some years Dr. 
Von Haast a^d Captain Hutton devoted much time and labour to it, we 
shall not be surprised to find here probably the best-arranged and best- 
named collection of fossils, mainly Tertiary, in the Dominion. The collec¬ 
tion was worked over some years ago by Mr. Suter, and is in good 
condition, and well arranged in a pattern of case which originated in the 
Museum, and is mentioned with approval by Bather in his report on anti¬ 
podean museums. There is also the finest collection of remains of the 
j Dinornis that yet has been exhibited; and the whole is supplemented by 
a large collection of fossils from other countries. It contains many types 
of Hutton’s species. It would be very convenient to have a published 
list of this collection, with types indicated. 

The third collection is that in the Auckland Museum. Mr. Cheeseman 
informs me that, with the exception of a few well-known species, they have 
less than fifty named fossils to represent the Palteozoic and Secondary fossils. 
In the Tertiaries their collections art* larger, but still far from satisfactory. 

The fourth is the small collection exhibited in the Otago University 
Museum. Here for some time the New Zealand and foreign fossil species 
were exhibited in their places with the living species; but Professor Parker, 
recognising that the Museum was devoted more especially to teaching-col- 
lections, as distinguished from large general collections, largely reduced 
the number of exhibits, and substituted instead a very carefully selected 
senes of fossils from all countries illustrating the sequence of life-forms in 
geological older. The number of specimens is small, but the value is great 
for teaching purposes, set out as it is with instructive labols at frequent 

* In the Rep. N.Z. Inst., 1877-78, it states that “ The New Zealand fossils now 
accumulated in the course of the Geologioal Survey represent collections from 450 different 
legalities, and comprise about 6,200 trays, whioh have been thoroughly classified, and 
1,200 speoifio types withdrawn into a separate collection for publication. A large number 
of types have been figured, and their publication will be proceeded with as rapidly as 
the other work of the Department will permit.” 
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intervals. The collection of moa-remains is notable, including several 
individual specimens and a complete egg, together with some excellent 
osteological preparations of the juvenile states, and the originals of the 
plates in Professor Parker's paper on the cranial osteology of the moa. 

The fifth is the Hochstetter collection of rocks and fossils presented to 
the Nelson Museum by Hochstetter, and, when the Museum was destroyed 
by fire a few years ago, it was much damaged. Now, however, it W 
been cleaned and restored. 

The remaining head of my list includes a number of small collections 
that are the property of private collectors. None of these are of any great 
extent, and they are mainly from the Tertiary beds. 

The collections outside New Zealand are not many or extensive, but in¬ 
clude the following:— 

In the year 1860 the Hon. W. B. D. Man tell presented a collection of 
Mollusca from the Miocene and Pliocene beds at Awamoa and Onokakara 
to the British Museum. 

In 1875 a large and valuable collection was taken Home by .Sir James 
Hector from various horizons in the Tertiary of New Zealand, and ex¬ 
changed with the British Museum authorities, and in 1880 a few' were trans¬ 
ferred to the British Museum from the Museum of Practical Geology. A 
few were presented in 1882 by Lieut.-Colonel Wilrner from the Pliocene 
and Post-Pliocene, and a few by All*. Bullen from a raised beach near Opua. 
Bussell, Bay of Islands. These specimens were described and three species 
figured in the Australasian Section of the Catalogue of the Tertiary Mol¬ 
lusca in the Department of Geology, British Museum, by G. F. Harris, 
F.G.S., in 1897, the New' Zealand species being 108 gasteropods, with 42 
lamellibranchs. 

In 1904 Professor Park collected a large number of fossils from a new. 
locality on Mount Mary on the Upper Wait a Id, and these w r ere forwarded 
to Professor Boehm, Freiburg, for examination. He has been obliged to 
hand them over to Dr. Otto Wilckens, Associate Professor of Geology, 
Bonn University, for description, and we are still waiting for the issuo of 
the jpnblication. Some collections have been made in the older rocks of 
the Nelson District, and are, I believe, being examined at the British 
Museum at the present time. 

In the same year Professor Park and the w*riter made large collections of 
fossils from the Triassic* and .luras&ic rocks at Nugget Point and Gatlins 
district. These fossiK supplemented with collections made by Professoi 
Park from the Trias of Nelson, are now' in the hands of Professor Wile kens 
aw r aiting description. 

When we come to inquire into the literature that is available, wo have 
at present to rely largely on the rosults of the "Novara' 9 expedition 
and the determinations of Zittel for the Triassic and Jurassic rocks. 
Fortunately, the publications of that voyage are available in most of the 
libraries, and the plates are excellent. The work, however, only figures 
fifty species of Mollusca from all formations, together with nine quarto 
-plates of Foraminijera and Bryozoa —quite a creditable result, however, 
under the circumstances. 

Scattered through the pages of the series of the New Zealand Geo¬ 
logical Reports are a great number of generic and specific names, a very 
large proportion of which will be found on examination to be “ nornina 
nudaT and will disappear. 
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In the catalogue of the New Zealand fossils exhibited at Sydney 
particular pains seems to have been taken to affix names to the exhibits. 
From the list I have extracted all that could he taken with any hope of 
tracing them, and arranged them under authors, placing the letter M against 
those species that can now be identified in the Museum collections. 

In Catalogue of Fossils exhibited at Sydney by Colonial Museum, 


Salter— 

Orthis patera. M. 

Hall— 

Murchisonia terebralis. 

Orthis fissicostata. M. 
Callopora elegantula. 
Astrocerium venustum. 
Orthis cireulus. M. 
Streptelasma juncoum. 
Orthoceras junceum. 
Murchisonia uniangulata (var. 

abbreviata). 

Modiolopsis modiolaris. 
Leptaena bipartita. M. 
Davidson— 

Strophomena corrugatella. 

d’orbignyi. M. 

Orthis interlmeata. M. 
Phillips— 

Avicula anisota. 

cancellata. 

Monotis radialis. 

Belemnites australis. M. 
Dalman— 

Orthis basalis. 

Chonetes striatella. 
Lindstrom— 

Orthis crassa. M. 

Sowerby— 

Orthis unguis. 

Spirifora radiata. 

Stricklandia lyrata. 
Rhynchonella wilsoni. M 
Trigo’notreta undulata. 
Mytilus squamosus. 

Astarte minima. 


Sowerby— continued, 

Astarte elegans. 

Trigonia costata. 

Avicula costata. 

Brongniart— 

Calymene blumenbachii. 

Konig— 

Homalonotus knightii. 

B-omer— 

Spirifera cultrijugata. 

Hector— 

Homalonotus expansus. 
Psioidea, nov, gen . M. 
Rastelligera, nov. gen . M. 
Belemnites otapiriensis. 
pallinensis. 
hochstetteri. 

Trigonia sulcata. 

Schlotheim— 

Spirifera speciosa. M. 
Epithyris elongata. M. 

Greinitz— 

Schizodus schlothemii. 

Nautilus frieslebendi. 

Zittel— 

Mytilus problematicus. M. 
Spirigera (Athyiis) wreyii. M. 
Monotis salinaria. M. 

Aucella plicata. 

Hochstetter— 

Inoceramus haasti. 

Hauer— 

Ammonites novo-zelandicus. 
Belemnites aucklandicus. 
Brown— 

Pleurophorus costatus. 


In the list of papers given at the end there are some in which further 
assistance in the identification of species may be found ; but there is a great 
lack of information until we come to the Tertiaries. 

It will be seen from this short summary that the student of geology 
has plenty of palaeontological material that might be available for him to 
work on under expert guidance, but that the literature relating directly 
to his work is small, scattered, and hardly up to the present level of re¬ 
search. This is not a new discovery—the matter has been discussed for 
many years. The subject is a difficult one, as it requires not only a 
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thorough knowledge of the prugm* of modern systematic work in classi¬ 
fication, but a working knowledge of the mass of published literature on 
the rocks of similar aue foirnd in other countries. Unless this is taken 
into account, the result will be a useless multiplication of genera and species, 
and a further burdening of a synonymy already of bewildering length. 

At the meeting of the Australasian Association for the Advancement of 
Science held at Dunedin in 1904. the subject of New Zealand paleontology 
was brought up. and the President. Professor David, waited on the Minister 
of Mines and communicated the following recommendation from Sec¬ 
tion C. which had been agreed to by the association :— 

“New Zealand Fossils. 

“ On the recommendation of Section C. it was agreed, That the follow¬ 
ing resolution be forwarded to the New Zealand Government: That, 
whereas this association considers that the description of the large collec¬ 
tion of fossils now at the Wellington Museum is one of the most important 
services which the New Zealand Government could at the present time 
render to science, and that it is one which would be for the advancement 
of science throughout the world: that, whereas the work would be of 
economic as well as of scientific interest, as it is only by its moans that 
the coalfields of New Zealand can be properly correlated, and the broad 
relations and modes of origin of its metalliferous deposits understood; 
that, whereas, according to the annual reports, there are more than thirty 
thousand fossil-specimens in the exhibition-cases at Wellington Museum, 
by far the larger part of which are unnamed and undescribed, and besides 
about five hundred boxes of fossils still unpacked in the same Museum ; 
and that, whereas these collections, made at considerable expense to New 
Zealand, are obviously useless in their present state—this Council recom¬ 
mends : (1.) That the description of these fossils should be commenced 
immediately, and that, if this recommendation is adopted by the New Zea¬ 
land Government, the undermentioned groups of fossils be sent for descrip¬ 
tion to the following workers at once : The graptolites, to T. S. Hall, M.A.; 
the Foraminijera and ostracods, to F. W. Chapman ; the echinoids, to 
Professor Gregory; Pakeozoie fossils other than those in the above groups, 
to R. Etheridge, jun. (Curator. Australian Museum. Sydney), and \V. S. 
Dun (Palaeontologist, Geological Survey, New South Wales). (2.) That, 
with regard to the large and important collections of Mesozoic and Cain- 
ozoic fossils (other than echinoids. Foraminifera. and ostracods) in the 
Wellington Museum, the Council recommends that advice as to their de¬ 
scription be delegated, so far as this association is concerned, to a committee 
consisting of the following: Captain F. W. Hutton (retiring President), 
Professor Baldwin Spencer (President - elect), and A. Hamilton, Esq. 
(Director of the Colonial Museum, Wellington).” 

The Hon. the Colonial Secretary was also written to to the same effect, 
and did me the honour to forward the letter for my perusal, and asked for 
my views on the matter; and I replied as follows :— 

" Feb. 9th, 1904. 

“ To the Hon. the Colonial Secretary, Wellington. 

“Sib,— 

“ I am obliged to you for the opportunity to peruse the letter ad¬ 
dressed to the Premier by the President of the Australasian Association 
for the Advancement of Science, and I am glad to have the opportunity 
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of expressing my views on the subject of the description of the fossils in the 
Museum, although that part of the collection has not passed under my charge. 

“ I think that it is imperative that steps should be taken at once to have 
the fossils (other than the Tertiary fossils) got together and prepared for 
examination and description by an expert. Without this preliminary 
step no arrangement could be come to with any expert, either a> 
regards the description and figuring or the publication of results. He 
must know whether he is to deal with hundreds or thousands of speci¬ 
mens. This matter of getting the material together is urgent, as the 
only person thoroughly acquainted with the whole of the specimens is 
Mr. McKay. 

“ I concur in the suggestions made generally, and I can assure you that 
the feeling of geologists and men of science all over the world is that this 
matter is urgent. The conditions under which the arrangements are made 
with the experts employed must be carefully framed, and will need mueh 
consideration. " I am, sir, your obedient servant, 

“ A. Hamilton. Dilector." 

Further suggestions wore asked for, and I wrote as follows:— 

“ To the Hon. the Colonial Secretary. “ Feb. 26, 1904. 

“ Sir,— 

“ In reply to youx memo, of the 24th instant, re the fossils of the 
New Zealand Geological Survey at present in the Museum under my charge, 
and the proposed aiTangements for their description and publication. I 
have the honour to make the following suggestions and remarks:— 

" 1. Preparatory T York. 

“ (a.) That the Mines Department be asked to instruct their officials 
to get together in a convenient place all the specimens of fossils now in 
their collections up to the close of the Cainozoic period, arranged generally 
under the following heads :— 

“ Hydrozoa, 

Actinozoa, 

Echinoderms, 

Annelids, 

Crustacea, 

Polyzoa, 

Brachiopoda, 

Lamellibranchiat a, 

Gasteropoda, 

Cephalopoda. 

“ (b.) That the number of specimens in each class be ascertained within 
reasonable limits, and that an estimate be made of the probable number 
of species. 

“ (c.) That the specimens be repacked in strong cases, and plainly 
labelled and numbered at the side and at the end of the case. A more 
detailed description of the specimens to be entered against the number of 
the case in a record-book. It is presumed that all specimens have already 
their locality number. When this preparatory work has been done,* which 
will take some months, the following steps should be taken :— 


* It is not quite finished yet. 
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*2. Arrangements }or Description and Publication . 

“ (,/.) Certain well-known experts in the Australasian Colonies should bo 
approached <*s to their willingness to undertake the description of one or the 
other of the gioups of fossils, and as to the terms on which they would do 
> 50 , and a!ss<> as to what they consider a fair and reasonable time in which 
to do the work. 

(b.) A draft agreement should be drawn up by the Government or the 
Department, setting forth, with the necessary blanks, what the expert con¬ 
tracts to do on his side, and what remuneration he is to receive foT the work, 
and when and how he is to be paid. 

“ In making the above suggestions I wish to point out that the pre¬ 
liminary sorting and packing of the fossils is the most urgent matter, and 
should be seen to at once. Unfortunately, the accommodation at the Museum 
is at present quite insufficient for such work, and emphasizes the necessity 
for the workshops at the ba'k of the Museum, which I trust will be soon 
authorised. 

“ However, as soon as the Government Analyst takes possession of his 
new building, the rooms he vacates could be used with advantage for the 
sorting. The Mines Department will no doubt give Ml*. McKay what assist¬ 
ance he requires for the purpose, and provide suitable boxes for the repacking 
of the specimens. Directly the number is ascertained of the fossils to be 
examined and described, the Government should appoint one or more persons 
to interview the selected experts in Australia to arrange the terms and con¬ 
ditions ; and I would suggest that, instead of visiting them separately, 
they should be invited to meet in Sydney and discuss with the New Zealand 
representatives a plan for the description and publication of the fossils, in 
order to insure as much uniformity as possible for the various New Zealand 
publications, and also that they should conform as far as possible to similar 
publications by the Australian States. 

“ I must call your attention to the extremely unsatisfactory result of 
some transactions with the late Professor Tate, of Adelaide, as disclosed 
by the file of correspondence in the office of the Museum. It seems that 
at his request Professor Tate was intrusted with a largo collection of Tertiary 
iossils for description. The fossils have not been returned to the Museum, 
and I have recently been informed that the fossils have passed into the 
hands of a person who has sold or otherwise disposed of them.* 

44 Professor Tate furnished a few notes on a part of the collection wiuch 
he received in 1890. It does not seem to me right that such a thing should 
occur, although 1 am not now in charge of the collection of which the lost 
specimens formed a part.f 

fe I am, sir, your obedient servant, 

“ A. Hamilton, Director.” 

Since that time Mr. A. McKay and an assistant have been continuously 
employed in the transfer of the specimens of rocks and fossils to new and 
better boxes, and have checked every specimen as to locality, and a com¬ 
plete record has been made. It is fortunate that this has been done, as 
there is no one else now living w'ho could have done it, and Mr. McKay, 

* This, I now learn, is incorrect. 

t Under the New Zealand Institute Act of 1903 the minerals and fossils in the 
Museum passed into the control of the Mines Department. 
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who has now retired from active work in the Mines Department, can look 
back with satis! action on the present condition of the collection which 
represents the work of his life. 

The work of bringing together, reticketing, and cataloguing the fossil 
collections in the Dominion Museum was begun in 1904. By Sir James 
Hector most of the collections were subdivided to bring together the genera 
of the families and orders represented, and it was determined to bring together 
in the collection all the specimens from each locality. This proved a most 
arduous work, and for want of sorting-space it was found to be impossible, 
and the specimens of one locality had often to be repacked in several boxes 
containing other fossils. Finally the ticketing, &c., was finished (excepting 
the brachiopods and cephalopods in the cases), and for some months past 
a revision and gathering of the fossils from one locality into as few boxes as 
possible has been going on. When this work is finished the whole of any 
collection can be laid out, and the different species culled from the. evident 
duplicates of the same, and. thus pruned, the collection may be placed in 
the hands of an expert for description. There is even now plenty of material 
wherewith to make a start—as, for instance, in the large and important 
collection from Amuri Bluff. 

Mr. McKay has also greatly elaborated the old lists of localities for the 
guidance of future collectors. 

Since the meeting of the Australasian Association in Dunedin in 1904 
a new Geological Survey, with Dr. Mackintosh Bell as Director, has been 
established, and the palaeontological work done by the officers of the Survey 
will be found in the new series of Bulletins issued since that time. 

Palaeontology has naturally held a place in the training of the students 
who have passed through the various courses for certificates and diplomas 
of the School of Mines of the University of Otago, and it also forms a part 
of the subject of geology in the degree subjects for the University of New 
Zealand. 

The results are. so far as I can gather, that, of our students who have 
attended the Otago School of Mines, twelve mining students have passed 
the requirements of the examination in general palaeontology. 

In the University of New Zealand 197 students* have, up to the 
present time, taken geology, including New Zealand paleontology, for the 
pass degree, with the following results : Passed, 197. For honours, 24 
have taken geology, including palaeontology: of these, 16 passed with first- 
class honours, 7 with second-class, and 1 with third-class. Of these honours 
students, Clarke, Thomson, Andrew, and Boult have contributed papers to 
the Transactions of the New Zealand Institute,” which appear under their 
names in the list at the end of the paper, Mr. Clarke describing as new 
3 species, Thomson 3 species, Andrew 1 species of Jlollusca and sone 
cetacean remains, Boult 1 species ; most of these being Tertiary species. 

This paper is written to point out the present unsatisfactory position 
of New Zealand palaeontology, and I have endeavoured to provide a base 
for a new departure when the opportunity occurs fox a forward movement* 
I am convinced that so far as the Palaeozoic and Mesozoic fossils are concerned 
there is little of permanent value on record, except in the fc * Voyage of the 
Novara” and one or two recent papers, and it will be necessary to make a 
fresh start in the description and correlation of the New Zealand species 
in the collection. 

* Bachelor ot Arte, 107 ; Bachelor of Science, S4; Bachelor of Engineering, 6. 
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It will be foiled that fiesh collections will have to be made in some 
localities to ascertain correctly the horizons and zones in which certain 
species occur. __ 

List of Papn'i s* on the Palaeontology of Xeic Zealand, including the Titles of 
those St tat [graphical Papers containing Important Lists of Fossils* 

Andrew. A. 

On the Geology of the Clarendon Phosphate Deposits, Otago, N.Z. 
Trans. N.Z. Inst., xxxviii. *147. [PI. iv figures a new brachiopod— 
Magdlania marshdli —and some cetacean bones.] 

Bather, F. A. 

The Mount Torlesse Annelid. Geological Magazine (n.s.), dec. v. vol. ii, 
pp. 532-541. December 1903. [And letter to editor. January 1906, 
pp. 46. 47, ?*&.] 

Benham. TT. B. 

A Gigantic Cirr’pede from New Zealand. Geol. Mag. Lond. (ser. 2), 
1903, pp. 110-119, 2 pis. 

Boehm, Georg. 

TJebertertiare Brachiopoden von Oamaru, Sudinsel. N.Z. Berlin; Zs.D. 
geol. Ges. 56. 1904, brieft Mitt. (146-150, mit 1 Taf.). 

Keisenotizen aus Nen-Seeland. Abdruek a. d. Deutsch. geolog. Gesell- 
schaft. Jahrg. 1900. p. 169-177. 

Boult, A. 

Occurrence of Gold in Harbour Cone, Dunedin. [Incidentally describes 
and figures (p. 432, pi. ix, fig. 1) Pseudamussium huttoni. ] Trans. N.Z. 
Inst., xxxviii, 425. 

Buchanan, J. 

On the Belemnite Beds at Amuri Bluff. Bep. N.Z. Geol., 1867. 
Castracane. 

Sul deposits di Jackson’s Paddock, Oamaru, nella Nuova Zelandia. 
Roma, 1890, 4. 

Clarke, E. 

The Fossils of the Waitemata and Papakura Series. Trans. N.Z. Inst., 
xxxvii, 413; 1905. 

Graptolites of the Aorere Series. Bull. No. 3 (N.S.), N.Z. Geol. Surv., 
1907, p. 34, pi. viii. 

CiawfoTd. J. C. 

On Probable Reasons why Few Fossils are found in the Upper Palaeozoic 
and Possible Triassic Bocks of New Zealand. Trans. N.Z. Inst., ix, 561. 

Davis, James William. 

On some Fish-remains from the Tertiary Strata of New Zealand. (Paper 
afterwards withdrawn.) Jan., 1886. [Sent by Captain Hutton: 
Fish teeth and spines exhibited— Lanina , Garcharodon , Notidanus , 
Mylicbatus , and Spar nodus; Te Aute.] Q.J. Geol. Soe., vol. xlii, 
pt. ii. p. 4: 1886. 

* This list does not include, except in a few instances, the papers that have been 
written on the subject of the fossil remains of the extinct birds of New Zealand. These 
have been given in the Transactions of th* N.Z. Institute, vol. xxvi, p. 229; vol. xxvii, 
p. 229; vol. xxxvi, p. 471. 
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Davis, James William— continued. 

Report on the Fossil Fish-remains of New Zealand. Trans. Roy. Dub. 
Soc., vol. iv, ser. 2 ; 1888. [See also N.Z. Geol. Rep. (as a separatum).] 

Note on a Species of Scymnus from the Upper Tertiary Formation of 
New Zealand {8. acutus). [Napier seiies, Esk Rivei*.] Geol. Mag.. 
n.s., dec. iff, vol. v; 1888. 

De Latoux, H. A. 

On the Fossil Marine Diatomaceous Deposit near Oamaru. Trans. N.Z. 
Inst., xxi, 293. 

Duncan, P. M. 

On some Fossil Alcyonaria from the Tertiary Deposits of New Zealand* 
Q.J. Geol. Soc., vol. xxxi, 1875, p. 675, pL xxxvii * 

Ettingshausen, Professor Dr. Constantin Freiherrn von. 

Beitrage zur Kenntniss dcr Fossilen Flora Neuseelands. Besonders 
abgedruckt aus detn liii Bande der Mathematisch Naturwissei*- 
schaftlichcn Classe dcr Kaiserlichen Akademie der Wissensehaftei*. 
p. 1-52, taf. 1-9, vol. liii, pt. i; 4to. Wien, 1887. 

Genetische Gliederung der Flora von N.Z. Sitzungsbr. Imp. Acad. Si * 
of Vionna, vol. lviii, pt. i, p. 953. 1884. 

On the Fossil Flora of New Zealand. Geol. Mag., 363. 1887. 

Contributions to the Knowledge of the Fossil Flora of New Zealand* 
Trans, by C. Juhl from the German (Vienna, 1887). Plants from 
seventeen localities. Tert., Cretaceous, and Trias. Trans. N.Z. Inst., 
xxiii, 237, plates xxiv-xxxii, redrawn by J. Buchanan. [This was 
reprinted as New Zealand Palaeontology, pt. ii. Fossil Flora, pp. 1—74, 
and a supply of the plates from Trans., vol. xxiii, to issue with it. 
A few copies were issued.] 

Etheridge, R., jun. 

On some Species of Terebratulina , Waldheim ia, and Terebmtella from the 
Upper Tertiary Deposits of Mount Gambier and the Murray Cliffs, 
S.A. Ann. Mag. Nat. Hist., 1876, vol. xvii. p. 15. [Waldheimia 
taylori , Ett., pi. i, fig, 3, a , b. e, has been identified as New Zealand 
by Hutton, and other Australian Tertiary species will probably be 
found to be represented in New Zealand formations.] 

Field, H. C. 

A Fossil Egg. [In “ shell-rock,” Otatoka Valley. near Waitotara. 2 in. 
long by 1£ in.] N.Z. Journ. Sci., ii, 325. 

Forbes, Dr. 0. 

On the Geology of New Zealand, with Notes on its Carboniferous 
Deposits. Q.J. Geol. Soc., xi, 521. 

Forbes, E., and Rupert Jones. 

See Mantell. Forbes : Note on Fossiliferous Deposits in the Middle 
Island of New Zealand. [Jones : Foraminifera and Diatoms.] Q.J. 
Geol, Soc., vol. vi, p. 329 ; 1850. 

Haast, Sir J. von. 

Geology of Canterbury and Westland, 1879. Pt. iff, Geology: Waipara 
Formation, Fossil Contents, p. 295; Oamaru Formation, Fossil 
Contents, p. 311; Pareora Formation, Fossil Contents, p. 319; 
Saurian Remains in the Waipara, pp. 153-155. 
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Haast. Sir J. von— continued. 

Samian Remains from the Waipara River. Canterbury, in the Possession 
of J. Cock burn Hood. [Lost in tin* “ Matoaka/’ A tooth figured, 
pi. xxiv. fig. G. a , b. c. Trans. N.Z. In&t.. vi (Knight).] Trans. N.Z. 
liiftt.. ii. 186. 

Saurian m der Tertiarlorm. in New Zealand. Wien Verliandl. Geol., 350 ; 
1869. 

Vorkommen von Braehiopoden ini den Kusten von Neu Se,eland. Wien 
Geol. Verbandl.. 253 ; 1874. 

Hamilton, A. 

List of Recent and Fossil Bnjozoa collected in various Parts of New 
Zealand. Trans. N.Z. Inst., i-xxxvi, 1908, 465-467. 

Notes on a Small Collection of Fossils from Wharekauri, on the Waitaki 
River. North. Otago. Trans. N.Z. Inst., xxxvi. 465-467 ; 1904. 

Harris, George F. 

Catalogue of tlie Tertiary Mullusca in the Department of Geology, pt. i, 
Australasia ; 1897 ; British Museum (Nat. Hist.). [Localities 1, 5, 
13, 14, and 15 are New Zealand. Describes species presented by 
Dr. Hector and others.] 

British Museum Catalogue. Tertiary Fossils. New Zealand Section. 1897. 

Heaphv, Charles. 

The Volcanic Country of Auckland. N.Z. In an appendix to the paper, 
list of fossils, mostly Fvraminifttn , by the editor Q.J.G.S., T. Rupert 
Jones. Journ. Geol. Soc., 1860. vol. xvi. p. 251, pis. xii and xiii. 
(In Review of Karrer's paper, T. R. J.[ones] and W. K. P.[arker] in 
Geol. Mag., i. p. 75 ; 1864.) 

Hector. Sir James. 

Table of Fossiliferous Localities. Rep.* N.Z. Geol. Surv., No. 13, 1879- 
80, iii. 

Index to Fossiliferous Localities in New Zealand. Rep. N.Z. Geol. 
Surv., 255. 1886-87. 

On the Fossil Brachiopoda of New Zealand (abstract). Trans. N.Z. 
IiLst., vol. xi, p. 537. 

Fossil Beptilia of New Zealand. Trans. N.Z. Inst., vi, 333. pis. xxvii to 
xxxi. 

Index to Fossiliferous Localities in New Zealand, distinguished by Num¬ 
bers. Rep. N.Z. Geol. Surv., 120 ; 1890-91. 

Index to Fossiliferous Localities according to Counties. Rep. N.Z. Geol. 
Surv.. 146; 1890-91. 

On a New Triiobite (Homalonotus expansus). Trans. N.Z. Inst., ix, 602. 

Handbook of New Zealand. Sec. Geology, List of Characteristic Fossils 
in the various Formations: 1879 (Sydney), pp. 17. 30; 1880 (Mel¬ 
bourne), Appendix to Official Cat., with Geological Map, pp. 19, 32; 
1883, pp. 24-41, with geol. map ; 1886. pp. 28-35. 

Indian and Colonial Exhibition, 1886, N.Z. Court: Detailed Catalogue 
and Guide to the Geological Exhibits. [Pp. 1-88, with geologically 
coloured map of North and South Islands; 65 sections and figures, 
about 184 figures of characteristic fossils. Though in many cases 
poorly drawn, they form the best series yet issued. Pp. 89-101: 
Appendix to General Index to Reports and List of Publications of the 
Geological Survey of New Zealand.] 
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Hector, Sir James— continued. 

Notes on N.Z. Cetacea , Recent and Fossil. In Proc. N.Z. Inst., vol. xiii. 
p. 434 (abstract only), pi. xviii. [Part of lower jaw. tympanic Inilla. 
and teeth of Kekenodon onamatu, nov. gen. and sp.. Waitaki Valley. 
Types in Dominion Museum. See also Rep. N.Z. Geol. Surv., 1881. 
pp. xxviii and 68, with section; also (p. 104) recording a nearly 
entire specimen, 23 ft. in length, the fragments of which are now 
in the Museum.] 

Outlines of New Zealand Geology. with Map. Second Part of Special 
Catalogue ol Geological Exhibits sent to Indian and Colonial Exhi¬ 
bition. Also Appendix to General Index to Reports of Geological 
Survey. Rep. N.Z. Geol. Surv.. 37. 1886. 

Critical Notes and Corrections of Localities in e ‘ Report on the Fossil 
Fish-Tcmains of N.Z.," bv J. W. Davis. N.Z. Geol. Rep.. No. 22. 
1894. pp. 115-120. 

Preliminary Note on the Bones of a Fossil Penguin. Tians. N.Z. Inst. r 
ii. 403." 

On the Remains of a Gigantic Penguin (Palceeadyptes antmctieu't. Huxley) 
from the Tertiary Rocks on the Coast of Nelson. Trans. N.Z. Inst., 
iv, 341. 

Further Notes on the Bone** of a Fossil Penguin ( Palreeudupte .s). Trans. 
N.Z. Inst., v, 438. 

On the Belemnites found in New Zealand. Trans. N.Z. Inst., x. 484. - 
Hill, H. 

Description of a Sc-aphites found near Cape Turn again. Trans. N.Z. 
Inst., xix, 387. 

Hinde, G. Jennings, and Holmes. W. Murton. 

On the Sponge-remains in the Lower Tertiary Strata near Oamaru, 
Otago, N.Z. Journ. Linnean Soc. (Zoology), vol. xxiv, p. 177-262* 
pis. vii to xv. 

Hochstetter, Ferd. von. 

Palajontologie von Neu Seeland. By Unger, Zitiel, Suess. Karrer, 
Stoliczka, Stache. and Jaeger. Reise deT “ Novara, " 2 abth. 1864. 

Huxley, Professor T. H. 

On a Fossil Bird and a Fossil Cetacean from N.Z. [PaJeeeadyptct 
antarctieus , Kakanui limestone; Phoccenopsis innntelU , Awamoa 
(Pareora).] Q.J. Geol. Soc., xv. 671. 

Hutton, Captaiii F. TV 

Descriptions of New Tertiary Shells. [Pt. i, Wanganui and Petane, H.B.; 
pt. ii, from Canterbury Museum and Hawke’s Bay.] Trans. N.Z. Inst., 
xvii, 313-322. pi. xviii, fig. 22. 

Three New Tertiary Shells, [Pleurotoma hamiltoni and Mitra hectori. 
Wailiao Forks, Cant.; and Pecten hilli 3 Napier.] Trans. N.Z. Inst., 
xxxvii, 472-473, pi. 44. 

New Species of Tertiary Shells from Canterbury, Wanganui, and Petane. 
£ e The list of New Zealand Tertiary Mollusca . 1885, numbers about 
460 species, of which about 250 still remain unfigured/'] Trans. 
N.Z. Inst., xviii, 333. 

Revision of the Tertiary Brachiopoda of New Zealand. Trans. N.Z. Inst.. 
xxxvii, 474-481, pis. xlv, xlvi. 

On the Supposed Rib of the Kumi. Trans. N.Z. Inst., xxxi, 485. 
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Hutton, Captain F. W.— continued. 

L ata-louti^ of tlie Tertiary Mollusca and Echnodcrmata of New Zealand in 
riie C< Election of the Colonial Museum, Wellington, 1873: Mollusca , 
1-37. Ecliinodtnnnta . pp. iv. vn. ix, 1-43; index, 43-48, 38-43. 
[TLh plates mentioned in tlio preface were never published.] 

* >n Nome Fail way Cuttings in the Weka Pass, North Canterbury. [List 
• if Fossils, Mount Brown Beds, Uieta (Upper Pareora) Beds.] Trans. 
X.Z. In&t.. xx, 257. 

On some Fossils recently obtained fiom the Cobden Limestone at Grey- 
mouth. Trans. N.Z. Inst., xx. 267. 

On the Correlations of the “ Curiosity-shop Bed ” in Canterbury, N.Z., 
June, 1885. Q.J. Geol. Soc., Nov., 1885. [Long list of fossils, with 
reierenres.] 

On a New Plesiosaur iiom the Waipara River ( Cimoliosaums caudal is). 
Fiom Bobby’s Creek. Waipaia. Trans. N.Z. Inst., xxvi, 354-358, 
pi. xlii. [See also Haast, Geol. of Cant, and Westland, p. 169, and 
Hector, Trans., vol. vi. p. 341.] 

The Pliocene Mollusca of N.Z. Macleay Mem. Vol., p. 35,1893, pis. vi-ix. 

On the Relation between the Pareora and the, Ahuriri Formations. 
Tians. N.Z. Inst., ix. 590. 

The Mollusca oi the Paieora and Oamaiu Systems of N.Z. Pi or. Linn. 
Soc. N.S.W.. 31st March, 1886, vol. i (sor. ib p. 205). [268 species.] 

.Sketch of the Geology of New Zealand. Q.J. Geol. Soc., May, 1885, 
vol. xli, p. 266. [Foimations, with lists of characteristic fossils and 
full references.] 

The Wanganui System. Trans. N.Z. Inst., xviii. 336. [Full list of species 
to date. Aug., 1885.] * 

Description of some New Tertiary Shells from Wanganui. [Mostly col¬ 
lected by S. H. Dr w.] Trans. N.Z. Inst., xv, 410. 1882. 

Description of Tlnee New Tertiary Shells in the Otago Museum. 
[Cuminella striata and Zizfjphinus hodyti. Wanganui; Venus sulcata, 
Napier Limestone.] Trans. N.Z. Inst., viii. 383. 

Cinwbostmras caudalis , n. sp. (abstract). Q.J. Geol. Soc., vol. xlix, 
1893 ; Proe.. p. 151. 

Oxford Chalk Fora min if era. N.Z. Jour. Sei., ii. 565. 

On the Reptilian Beds of New Zealand. Trans. N.Z. Inst., is, 581. 

On Crassahllitrs train u Trans. N.Z. Inst., xxxviii. 65. 

On Conchofhjra parasitica . Trans. N.Z. Inst,, xxvi. 358, pi. xliii. [See 
also a poor figure, upside down, fin. 20. p. 58, Cat. N.Z. Court Indian 
aucl Colonial Ex.. 1886. Name spelled incorrectly.] 

Description of some New Tertiaiv Mollusca from Canterbury, and 68 
Species from White Rock, Mount Harris, and Waihao. Trans. N.Z. 
Inst., ix, 593, pi. xvi [13 sp. fig.]. 

On a Trilobite from Reef ton. Proc. Linn. Soc. N.S.W., sei*. ii, vol. ii, 
p. 257. 

Karrer, Felix. 

Die Foraminiferen-Faiuia des tertiaren Gmnsandsteines der Orakei-Bay 
bei Auckland. Mit 1 Tafel, xvi (69-86), Pal. Yoy. " Novara.” 1864. 

Kidston, R., and Gwynne-Yaughan, D. T. 

On the Fossil Osmutidacece (0. dunlopi and O. yibbiana ), New Zealand 
new species from Jurassic rocks near Gore. Trans. Roy. Soc. Ed., 
vol. xlv, pt. 3, p. 759,1907; vol. xlvi, pt. 2, p. 213,1909; vol. xlvi, 
pt. 3, p, 651, 1909. 
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Kirk, T. W. 

Description of New Tertiary Fossils. Trans*. N.Z. Inst., xiv, 409. 

Knight, Charles. 

On the Teeth of the Leiodon. Trans. N.Z. Inst., vi. 358, pis. xxiv- 
xxvi; 1874. PI. xxiv—hns. A-F, L( union hanmuriensis , Hector ; 
fig. G, Mauisaurus (tooth ?): fig. H, tooth of Plesiosaurus traversii . 
PI. xxv, Leiodon. PI. xxvi, Taniichasaums (?). 

Lydokker, R. 

Cat. Fossil Reptilia in the British Museum, vol. ii. [P. 113, Ichthyosaurus 
hectori 9 Lydd., I., Australia: Hector, T.. vi. p. 355: p. 118, Cimo- 
husourus tenuis , Hector, Tians. N.Z. Inst., vi, 345 ; 1874: p. 216. 
Cimoliosaurus haasti , Hector, Trans. N.Z. Inst., vi, 346: p. 220, 
Cimoliosaurus australis , Owen. Rep. B.A., 1861, Trans, of Sec., 
p. 122 ; 1862 ( Leiodon , Squalodon 9 Zcuglodon) : p. 245, Cimoliosaurus 
koodi , Owen, Geol. Mag., Dec. i. vol. vii. 53 (1870). plesiosaur : p. 247. 
Plesiosaurus holmesi , Hector, Trans. N.Z. Inst., vi. 344 : Plesiosaurus 
trarersi , Hector, Trails. N.Z. Inst., vi. p. 345 : Plesiosaunts machayi , 
Hector, Trans. N.Z. Inst., vi, 345: Mauisaunis latihanchalis , Hector, 
Trans. N.Z, Inst., vi, 350.] 

McKay, A. 

Mataura Plant Beds. Rep. N.Z. Geol. Surv., No. 13, 1879-80, p. 39. 

Fos&ils from West Coast of South Island. Rep. N.Z. Geol. Surv., No. 8, 
1873-74, p. 71. 

Fossils* from Hokonui District. Rep. N.Z. Geol. Surv., No. 11. 1877-78, 
p. 49. 

Fossils from Mount Potts. Rep. N.Z. Geol. Surv., No. 11, 1877-78, p. 91. 

Reports relative to Collection of Fossils in South-east District of Otago : 
Caversham to Catlin s River. Rep. N.Z. Geol. Surv., 59 ; 1872-73. 

Reports relative to Collection of Fossils made in East Cape District, 
North Island. Rep. N.Z. Geol. Sun-., 116 ; 1872-73. 

On the Reptilian Beds of New Zealand. Trans. N.Z. Inst., ix, 581. 

Curiosity-shop, Rakaia River, Canterbury: Notes to accompany a 
Collection of Fossils from that Localitv. Rop. N.Z. Geol. Surv., 75 ; 
1879-80. 

On the Genus Rhjnchonella. Trans. N.Z. Inst., xiii, .396. 

On a Diatom Deposit near Pakaraka, Bay of Islands. Trans. N.Z. Inst., 
xxiii, 375, and xxv, 375. 

Marshall, P. 

Some New Zealand Fossil Cephalopoda. Trans. N.Z. Inst., xli, 143. 

Montgomery, A. 

Some Fossil Plants in Quartzite at Pukeiau, Southland. N.Z. Jour. 
Sci., vol. i, 1882, p. 141. 

Murdoch, R. 

Description of some New Species of Pliocene Mollusc a from the Wanganui 
District, with Notes on other Described Specie;*. Trans. N.Z. Inst., 
xxxii, 216. 

Newton, E. Tully. 

On two Chimaeroid Jaws from the Lower Greensand of New Zealand, 
June 7, 1876. Q.J. Geol. Soc., vol. xxxii. p. 326; 1876 (No. 127). 
[Ischyodus brevirostris, Agassis, pi. xxi, figs. 1-5; Cdllorhynchus 
hectori, Newton, sp. nov., figs. 6-9.] 
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Owen, Professor. 

Notice of some Saurian Fo&sils discovered by J. H. Hood, Esq., at Wai- 
para, Middle Island. N.Z. [ Plesiosaurus hoodii, Owen ; P. crassi 
costatus. Owen.] Geol. Mag.. 68, Feb. 1870. vol. vii, pi. iii. 

On Eeptilian Fossils discovered by Mr. Coekburn Hood in New Zealand. 
Brit. Assoc. Rep.. 1861. p. 122. 

Park, James. 

On the Older Fos&iliferous Rocks in Nelson. Rep. Geol. Exp lor. N.Z., 
1885. p. 178. [Deals mainly with fossils from Silurian rocks at Baton 
River, a list of ^hich is given—mostly brachiopods.] 

On the Geology of Western Portion of Wellington Province and Part of 
Taranaki. Rep. N.Z. Geol. Surv., 1886-87, p. 24. [Gives extensive 
lists of Pliocene fossils from localities around Wanganui, and Waitotara.] 

Marine Tertiaries of Otago and Canterbury : [Extensive Lists of Fossils.] 
Trans. N.Z. Inst., xxxvii, 489. 

Description of a New Species of Pecten from the Oamaru Series 
[P. (Pseudamussium) Hutto hi —both valves smooth.] Trans. N.Z. 
Inst., xxxvii, 485. 

Purnell. C. W. 

On the Wanganui Tertiaries. Trans. N.Z. Inst., vii, 453. 

Shakespear, Ethel M.R.. D.Sc. 

On some New Zealand Graptoiites. Geol. Mag., n.s., dec. v, vol. v, 
No. 4, April 1908. p. 145. 

Stache. Dr. Guido. 

Die ForaminifeTen der tertiaren Mergel des Whangaroa Hafnes (Prov. 
Auckland), Raglan. Mit 4 Tafeln, xxi-xxiv (159-304) Pal. Yoy. 
" Novara,’ 5 1864. 

Stoliczka, Dr. Ferdinand. 

Fossil Brvozen aus dem tertiaren Grunsandsteine der Orakei-Bay bei 
Auckland. Mit 4 Tafeln, xvii-xx (87-158) Pal. Voy. “ Novara,” 1864. 

Tate, Ralph. 

On New Species of Belnnnitrs and Saleh ia from the Middle Tertiaries ot 
South Australia. Q.J. Geol. Soc., vol. xxxiii, p. 257, No. 130 ; 1877. 
[Belemnites (Graphularia) sencscens, n.s., fig. 1 (wood-cut). Also found 
in Oamaru and Kakanui beds. See Rep. N.Z. Geol. Surv., 1881, 
p. xxix.] 

Tenison-Woods, Rev. J. E. 

Palaeontology of New Zealand, pt. iv [parts i, ii, and iii were never pub¬ 
lished] : Corals and Bryozoa of the Neozoic Period in New Zealand. 
Wellington, 1880. Pp. preface, i-v. 1-32. [3 plates (not numbered), 
32 figs. This describes only the specimens exhibited in the N.Z. 
Court of the Sydney Exhibition.] 

Thomson, J. Allan. 

Fossils from Kakanui. [Three new species.] Trans. N.Z. Inst., xl, 98, 
pi. xiv. 

Traill. Charles. 

On the Tertiary Series of Oamaru and Moeraki. Trans. N.Z. Inst., ii, 166. 

Unger, Dr. Franz. 

Fossile Pflanzenxeste. Mit 5 Tafeln, pp. 1-3. Pal. Voy. “ Novara/* 
Geol. Theil, I Bd„ 2 Ab., pp. 1-13. 
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Vine, G. R., jun. (Hamilton, A.). 

On the Foraminifera of the Tertiary Beds at Petane, near Napier. 
Trans. N.Z. Inst., xiii, 393. 

Waters, Arthur William. 

On Tertiary Cyclostomatous Bryozoa from New Zealand. Q.J. Geol. 

Soc., vol. xliii, 1887, p. 337. pi. xviii. 

On Tertiary Chilostomatous Bryozoa from New Zealand. Q.J. Geol. 
Soc., 1887, vol. xliii, p. 40, pis. vi-viii. 

Woodward, Henry. 

On a New Fossil Crab from the Tertiary of New Zealand, collected by 
Dr. Hector (with a note bv Dr. Hector). Q.J. Geol. Soc., vol. xxxii, 
p. 51. pi. vii; 1875. [Harpaclucarcinus tumidus. Rep. N.Z. Geol. 
Surv., 1873-74, p. 111.] 

Zittel, Dr. Karl A. 

Fossile Mollusken und Echinodermen (N.Z.). Mit 10 Tafeln, vi-xv, 
15-68, Pal. Yoy. 44 Novara/’ 1864. 

Fossile Mollusken und Eckinodermen aus Neu-seeland ; liebst Beitragen 
von Herrn Bergrath Fr. Ritter von Hauer und Prof. E. Suess. 
10 Plates. See Geol. Mag., vol. i, p. 73 ; 1864. 

Zittel, Count M. 

General Notes from Proc. Imp. Geol. Instit., Vienna, Jan. 20, 1863. 

On Hochstetter’s Collection. See Q.J. Geol. Soc., 1863, vol. xix. pt. ii, 

p. 20. 


Art. IX.— Notes on New Zealand Lepidoptera. 

By E. Meyrick, B.A., F.R.S. 

Communicated by G. V. Hudson, F.E.S. 

{Read bfjort' the Wellington Philosophical Society* 5th May, 1900.] 
CAPvADRINIDaE. 

Melanchra decorata, Pliilp. 

Mr. Philpott has sent me a $ of this species, with the request that I 
would describe it, as his description was taken from a faded specimen, and 
is therefore in some respects defective. 

40 mm. Head mixed with whitish, olive-yellowish, pale-greenish, pale- 
crimson, and daTk-fuscous colouring. Palpi ochreous-whitish irrorated with 
crimson, second joint with a streak of black irroration. Thorax with strong 
anterior bifid crest, light pinkish-ochreous streaked and on collar barred 
with blackish and light-greenish. Forewings pale oehreous suffused with 
light olive-greenish ; veins more or less marked with fine interrupted black 
lines; first and second lines double, very indistinct, darker greenish, waved, 
forming pairs of small blackish spots on costa, second strongly retracted 
near costa so as to be parallel to costa for some distance ; median line dark 
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fuscous, angulated near costa, on costa blackish; orbicular and reniform 
finely outlined with black, orbicular rather large, suboval, oblique, reniform 
large, transverse-oval, pale whitish-rosy: a broad irregular dark-fuscous 
streak above fold from base to termen, including a strong black line along 
fold, edged beneath by an irregular streak of white suffusion from before 
middle to subterminal line, on which it is bent upwards for a short distance ; 
subterminal line otherwise faintly indicated, pale, waved, traversing an 
oblique dark reddish-fuscous suffused streak above middle : cilia pale ochre- 
ous, suffused with greenish and barred with fuscous. Hind wings rather 
dark grey, tinged with pinkish, with suffused darker grey discal spot and 
terminal band: cilia light greyish-ochreous, with a greemsh-fuscous shade. 

A. distinct species. 

I have been asked to express an opinion on the classification adopted 
by Sir George Hampson in his British Museum Catalogue ” for this family, 
so far as it relays to New Zealand species. The matter cannot be discussed 
in detail without entering on a general survey of other faunas; but, speaking 
generally, I may say that I bee no reason at present to alter my previous 
views as to the limits and constitution of the New Zealand genera. I 
should not recommend any student of the group to adopt the generic divi¬ 
sions employed by Sir Georse Hampson unless he finds that he can in 
practice always clearly distinguish these genera by the structural characters 
employed, and also finds that these genera appear to him truly natural— 
that is, such that the species in each genus are more closely allied together 
through inheritance of common characters than they are to the species of 
any other genus. I do not myself find this, and am therefore at present 
unable to adopt his classification, which appears to me to conflict with 
geographical distribution, instead of explaining it. 

Cramsidje. 

Crambus thrincodes, n. sp. 

3 . 28 mm. Head white, with a light ochreous spot behind eye. Labial 
palpi fuscous, basal joint white. Maxillary palpi white, towards base dark 
fuscous. Antennfe wliite. beneath brownish-ochreous. Thorax white, pa- 
tagia suffused with pale ochreous and sprinkled with dark fuscous. Ab¬ 
domen whitish-ochreous tinged with yellow'. Forewings elongate, very 
narrow, gradually dilated, costa slightly arched, apex obtuse, termen slightly 
rounded, oblique; light ochreous-brownish, veins sprinkled with dark 
fuscous; a broad white costal streak, suffused beneath, enclosing a narrow 
blackish costal streak from base almost to apex, w'hich is divided into throe 
portions by rather broad interruptions of white before middle and at £ 
(representing origin of first and second lines): on lower margin of the w r hite 
streak are a longitudinal projection at base, and an mwards-obliquc pro¬ 
jection representing first line, space between and beyond these to near 
middle suffused with blackish; beyond this a suffused white streak in disc 
to £, between which and costal streak is enclosed a round white discal spot 
at § edged with dark fuscous and centred with a fuscous dot; second fine 
from costal streak to dorsum before tomus white, sharply dentate, indented 
near dorsum: cilia light brownish, partially barred with wliite. Hind- 
wings whitish-ochreous; a small spot of grey suffusion on costa before 
apex; cilia ochreous-whitish. 

Kaitoke; one specimen received from Mr. G. V. Hudson. This re¬ 
markable and very distinct species is intermediate in character between 
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flexuoselluS) iuhualis , and cyclopicus , partaking nearly equally of the cha¬ 
racters of all three; it is probably very local. 

„ . , r Tortricid^e. 

Cacoecia acrocausta, Meyr. 

Additional specimens sent by Mr. A. Philpott show the variation of 
colouring to be very considerable ; one j is very uniformly coloured, fore¬ 
wings light brownish, with two or three black scales, costal extremity of 
central fascia and costal patch indicated by two very small darker spots, 
hindwings whitish-grey ; three females are whitish-ochreous more or less 
strongly tinged with yellow, with well-marked small yellow-brown or dark 
fuscous spots on costa in middle and at f, and sometimes one at dorsal 
extremities of basal patch and central fascia and sometimes intervening 
space clouded with brown, hindwings ochreous-whitish. The species is, 
however, always recognisable by the form of wing and palpi, the dark patch 
in apical cilia (least conspicuous in the $ mentioned above), and stalking 
of 6 and 7 of hindwings. 

PhALONIADjE. 

Heterocrossa adreptella, Walk. 

A $ sent by Mr. A. Philpott has a streak of blackish suffusion along 
fold throughout, and another rising from this near base and traversing disc 
to 2- 

(Ecophorid^e. 

Borkhausenia paratrimma, n. sp. 

$. 15 mm. Head and thorax ferruginous-ochreous. Palpi ochreous 

irrorated with dark fuscous. Antennae dark grey. Abdomen grey. Fore¬ 
wings elongate, rather narrow, costa moderately arched, apex round-pointed, 
termen very obliquely rounded; ferruginous-ochreous; veTy indistinct 
oblique fasciee of fuscous irroration before and beyond middle ; some slight 
fuscous irroration towards apex: cilia ferruginous-ochreous. Hindwings 
and cilia grey. 

Invercargill, in December ; two specimens received from Mr. A. Philpott. 
Allied to B. siderodeta , but certainly distinct, being rather broader-winged ; 
differs by absence of dark fuscous irroration in forewings, and grey, not 
dark fuscous, hindwings. 

Borkhausenia amnopis, n. sp. 

$. 16-18 mm. Head whitish-ochreous, sides of face sprinkled with 
grey. Palpi whitish-ochreous irrorated with dark fuscous, apex of joints 
whitish. Antennae dark grey ringed with white, alternate rings wider. 
Thorax whitish-ochreous irrorated with dark fuscous. Abdomen dark grey, 
segmental margins white. Forewings elongate, costa moderately arched, 
apex round-pointed, termen almost straight, very oblique; whitish-ochreous, 
irregularly mixed with whitish and pale ferruginous-ochreous, and irrorated 
throughout with grey; a short oblique blackish streak representing plical 
stigma; first discal stigma moderate, round, blackish, beyond plical; 
second discal larger, round, fuscous or dark fuscous, edged with black, 
connected with tornus by a patch of fuscous suffusion; a curved black 
irregular subterminal line, indented near costa and sinuate above dorsum, 
more or less edged with white anteriorly; some fine blackish irroration 
towards costa before and beyond middle; cilia whitish-ochreous, more or 
3—Trans. 
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less sprinkled with dark fuscous especially on a tornal patch, beneath which 
is ail ochreous-whitish patch. Hindwings grey ; cilia pale grey, with grey 
subbasal shade. 

Invercargill, from November to March; two specimens received from 
Mr. A. Philpott. Allied to contertella , but somewhat broader-winged, and 
distinguished by the general grey irroration, black subterminal line, which 
is placed t»o that costal extremity is nearer apex, and grey hindwings. 

Zirosaris, n. g. 

Head with appressed hail's: ocelli present; tongue developed. An¬ 
tennae f. in 3 shortly ciliated (f). basal joint moderate, without pecten. 
Labial palpi long, recurved, second joint beneath with dense long rough 
projecting scales throughout, terminal joint shorter than second, slender, 
acute. Maxillary palpi rudimentary. Thorax with small posterior crest. 
Posterior tibiae clothed with hairs above. Forewings with tufts of scales 
on surface ; 2 nearly from angle, 7 and 8 stalked, 7 to apex. 11 from middle. 
Hindwings 1, elongate-ovate, cilia \ ; 3 and 4 connate, 5-7 parallel. 

Allied to Trachypepla . but with quite different palpi. 

Zirosaris amorbas, n. sp. 

3 . 19 mm. Head and thorax blackish, finely sprinkled with grey- 
whitish. Palpi blackish, second joint finely sprinkled with whitish, terminal 
joint with two oblique whitish lines. Antennae blackish, finely dotted with 
white. Abdomen dark fuscous, segmental margins white. Forewings elon¬ 
gate, rather narrow, costa gently arched, apex rounded, termen obliquely 
rounded; dark purplish-fuscous mixed with blackish; basal area, an un¬ 
defined spot on middle of costa, and four diminishing spots on costa pos¬ 
teriorly finely sprinkled with whitish: two raised tufts containing a few 
brownish-ochreous scales transversely placed in disc at about l ; stigmata 
formed by raised black tufts, plical beneath first discal, second discal trans¬ 
verse, edged with white posteriorly, above the two discal stigmata are a few* 
pale brownish-ochreous scales ; a curved posterior line of whitish irroration 
indistinctly indicated : cilia dark grey with some white points and a blackish- 
grey shade. Hindwings dark fuscous, towards apex irrorated with blackish ; 
cilia fuscous, with blackish subbasal shade. 

Broken River, Canterbury ; one specimen collected by Mr, J. H. Lewis, 
received through Mt. A. Philpott. 
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Art. X.—Lepidoptera from the Eermadec Islands . 

By E. Meyrick, B.A., F.E.S. 

Communicated by G-. V. Hudson, F.E.S. 

[Read bejore th* Wellington Philosophical tiodety, 6th October , 1909.] 

In the following complete list of Lepidoptera taken, those species marked 
with an asterisk were identified by Mr. Hudson and not seen by me; of 
the rest, examples were forwarded to me for identification. I will begin 
by summarising the geographical relations of this portion of the fauna, 
and then give a systematic list of the species. 

The total number of species is 46. 01 this number, 24 are common 

insects of wide general distribution, which, owing to their numerical abund¬ 
ance. powers of flight, and adaptation to food-plants of common occurrence, 
have found their way to suitable stations throughout a more or less large 
area of the warmer regions of the globe, though one or two of them may be 
sometimes transported by man : these 24 may be disregarded. It may be 
noticed that 14 of these have not yet occurred in New Zealand; probably 
some will still be found there as stragglers, but in general the New Zealand 
climate is too temperate for them or their food-plants. 

Of the remaining 22 species, 4 occur also in New Zealand and Australia 
(one of these, Monopis ethelella, being semi-domestic, and recently found 
also in South Africa), 6 occur in New Zealand only, 1 in Australia only, 
3 in other Pacific islands, and 8 arc at present only known as endemic. 
Since, however, the Lepidoptera of the Pacific islands are very little known, 
it is highly likely that some at least of these species will be found here¬ 
after amongst other groups of these islands. Of the 8 endemic species, 
2 are probably to be regarded as of New Zealand type, 3 of Pacific, and 3 
of Australian, but it is quite possible that the 3 last may prove albo to have 
Pacific representatives. In the present state of our knowledge I should 
think that the above facts indicated that the islands have always been 
considerably isolated, and have received their lepidopterous fauna by the 
accidental immigration, across a wide stretch of sea, of specimens carried 
by strong winds. 

In the following list of species the number of specimens taken is men¬ 
tioned in each case; the full geographical distribution of each species is 
given; and the food-plant of the larva is mentioned whenever known, as 
it must always be taken into account as a factor in distribution :— 

Arctiad#:. 

* Nyctemera annulata, Boisd. 

12 specimens. New Zealand. Larva on Senecio . 

* Utetheisa pulchella, L. 

10 specimens. Europe, Asia, Africa. Australia, Pacific islands, New 
Zealand. Larva on grasses, &c. 

Carabrinidje. 

Leucania loreyi, Dup. 

3 specimens. Southern Europe, southern Asia, Africa, Australia, Fiji. 

8*—Trans. 
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* Leucania unipuncta, Hw. 

7 specimens. North and South America, Europe, Asia, Australia, New 
Zealand. Larva on grasses. 

Tiracola plagiata, Walk. 

5 specimens. Central America, India, Malay Islands, Australia, Pacific 
islands. Larva on Emilio. 

* Heliothis armigera, Hb. 

5 specimens. North and South America, Europe, Asia, Africa, Aus¬ 
tralia, Pacific islands, New Zealand. Larva on many vegetables and other 
plants. 

* Agrotis ypsilon, Rott. 

2 specimens. North and South America, Europe, Asia, Africa, Australia, 
New Zealand. Larva on many plants. 

Caradrina reclusa, Walk. 

11 specimens. India. Malay Islands, New Guinea, Fiji. 

Spodoptera littoralis, Boisd. 

18 specimens. Southern Europe, Asia, Africa, Australia, Pacific islands* 
Larva on Lantana. 

Eriopus Maillardi, Gn. 

8 specimens. Africa, southern Asia, New Guinea, Pacific islands. 
Perigea capensis, Gn. 

14 specimens. Africa, Asia, Australia, Pacific islands. Larva on 
Acanthacece . 

Plusiadje. 

Hydrillodes surata, n. sp. 

$ 2. 33-34 mm. Head, palpi, and thorax in dark fuscous, in 2 
ochreous-fuscous; palpi in $ rectangularly bent at both joints, very densely 
clothed with rather rough scales throughout except tip of terminal joint, 
especially largely towards apex of second joint, which much exceeds crown, 
terminal joint as long as second, in 2 recurved, sickle-shaped, first two 
joints densely scaled, terminal joint £ of second, with apprcssed scales, 
posteriorly with loosely projecting hairs throughout, apex pointed. Anterior 
legs in $ with hairs of coxse forming a strong apical brush, femora short, 
unevenly swollen, beneath with dense rough projecting hairs longest at 
apex, tibiae swollen, beneath with dense rough projecting hairs throughout, 
middle and posterior femora in $ beneath with rough projecting hairs 
diminishing to apex. Forewings elongate-triangular, apex rounded, termen 
rounded, slightly waved, somewhat^ oblique; dark fuscous, in 2 suffused 
with light brownish-ochreous from base to second line; first and second 
lines in ^ hardly paler, in 2 pale ochreous, edged with dark fuscous, 
slightly waved, first almost straight, second little beyond middle, curved on 
upper |; a dark-fuscous transverse-linear discal mark between them ; sub- 
terminal line represented by an irregular series of whitish-ochreous dots 
connected by dark suffusion ; cilia rather dark fuscous. Hindwings light 
fuscous, with faint darker postmedian shade; cilia whitish-fuscous. 
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2 specimens; 9 others taken. There are three examples of the same 
species in the British Museum from the Solomon Islands ; it will probably 
be found widely distributed in the Pacific islands. The species is nearly 
allied to the common Indian and Australian E . lentalis , Gn., but larger, 
and certainly distinct by the structural characters of palpi and legs. 

Hypenodes costaestrigalis, Stph. ( exsularis , Meyr.). 

2 specimens. Europe, Australia, New Zealand. A closely allied foTm 
occurs in the Hawaiian Islands. 

Hypena gonospilalis, Walk. 

13 specimens. Java, Pacific islands. 

Thermesia rubricans, Boisd. 

2 specimens. Africa, southern Asia, Pacific islands. 

* Plusia chalcites, Esp. 

4 specimens. North and South America, southern Europe, Africa, 
southern Asia, Australia, Pacific islands. Larva on various plants. 

* Achaea melicerte, Drury. 

1 specimen. Africa, Asia, Australia, Pacific islands. New Zealand. 
Hydriomenid.se. 

Phrissogonus laticostatus, Walk. 

1 , 1 ? . Australia. 

Phrissogonus denotatus, Walk. 

3 specimens. Australia, New Zealand. Larva on Brachyglottis repanda. 

* Chloroclystis indicataria, Walk. 

1 specimen. New Zealand. 

Hydriomena officiosa, n. sp. 

?. 25 m m . Head and thorax brownish mixed with pale ochreous, 
face with moderate tuft, thorax with two dark-grey bars. Palpi moderate, 
dark fuscous, base of second and third joints whitish. Forewings triangular, 
termen almost straight, slightly waved, rather oblique; brownish, irrorated 
with blackish and whitish, with almost straight, somewhat waved, dark- 
fuscous striae; edge of basal patch slightly whitish-margined, angulated 
near costa; edges of median band somewhat black-marked, whitish-mar¬ 
gined, posterior above middle with a slight distinctly black-marked sinuation, 
followed by a small patch of undefined pale-ochreous suffusion; discal dot 
linear, blackish; subterminal line waved, slender, whitish. Hindwings 
with termen rounded, waved ; grey, towards dorsum with dark-fuscous and 
whitish striae. 

1 specimen ; 5 others taken. Nearest to the New Zealand H. deltoidata, 
but easily distinguished by the smaller size and grey hindwings. 

* Euchceca rubropunctaria, Dbld. 

I specimen, in very poor condition. Australia, New Zealand. Larva 
on Hahragis akUa . 
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Sterrhidje. 

* Leptomeris rubraria, Dbld. 

17 specimens. Australia, New Zealand. 

Nymphalidje. 

*Anosia bolina, L. 

1 j specimen. India, Malay Islands, Australia, Pacific islauds, New 
Zealand. 

* Vanessa itea, F. 

3 specimens. Australia, Norfolk Island, New Zealand. 

SATYRIDiE. 

♦Melanitis leda, L. 

1 specimen. Afiica, southern Asia, Australia, Pacific islands. 


Homoeosoma anaspila, Meyr. 
8 specimens. New Zealand. 


Phycitidje. 


Eranistis, n. g. 


Pyraustldje. 


Face rather oblique ; ocelli present; tongue developed. Antenna) J. 
Labial palpi moderate, ascending, second joint dilated with rough projecting 
scales, tufted towards apex beneath, terminal joint very short, loosely 
scaled. Maxillary palpi moderate, porrected, loosely scaled. Forewings 
with 3 almost from angle, 4 and 5 stalked, 7 out of 8 near base, 9 and 10 
out of 8 beyond 7, 11 almost connate with 8. Hindwings 1; frenulum in 
$ simple; 4 and 5 stalked, 7 out of 6 near origin, anastomosing with 8 to 
middle. 

This curious genus differs from all others in the Pyraustidce by the origin 
of vein 7 of the forewings from 8 ; it does, notwithstanding, belong here, and 
not to the Pyralididce, and is an instance of the independent and exceptional 
acquisition of a character which is normally characteristic of another family. 
It is undoubtedly allied to the group of Nymphula and Perisyntrocha ; the 
simple frenulum of % is an interesting and unusual character, but found 
in some species of that group. 


Eranistis pandora, n. sp. 

$. 22 mm. Head and thorax light brownish-ochreous. Labial palpi 
light brownish-ochreous sprinkled with dark fuscous, white towards base 
beneath, tip white. Maxillary palpi pale ochreous banded with blackish. 
Abdomen ochreous-whitish. Fore wings elongate-triangular, costa mode¬ 
rately arched towards apex, apex obtuse, termen obliquely bowed; brownish- 
ochreous, thinly sprinkled with dark fuscous; costa suffused with dark- 
fuscous iiroration towards base; lines represented by very undefined thick 
shades of dark-fuscous irroration, first about J, slightly curved, second 
about f, nearly parallel to termen, space beyond this more ixrorated with 
dark fuscous. Hindwings ochreous-white. Undersurface of forewings and 
hindwings suffusedly whitish, with a bent dark-grey post-median line be¬ 
coming obsolete dorsally. 

1 specimen; another taken. The example described is in indifferent 
condition, but is so distinct as to be easy of recognition. 
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Dracaenura aegialitis, n. sp, 

$ . 26 mm. Head and thorax pale whitish-ochreous, face fuscous, 

shoulders suffused with fuscous. Palpi dark fuscous, white towards base 
beneath. Antennae whitish - ochreous. Abdomen whitish - ochreous, seg¬ 
mental margins whitish. Fore wings elongate-triangular, costa posteriorly 
moderately arched, apex obtuse, termen gently rounded, oblique; pale 
greyish-ochreous, slightly tinged with fuscous ; costa suffused with fuscous 
towards base ; lines thick, suffused, fuscous, first from £ of costa to £ of 
dorsum, slightly curved, second just before f, nearly parallel to termen, 
slightly indented beneath costa and on fold ; roundish orbicular and trans¬ 
verse discal spots fuscous; cilia pale greyish-ochreous. Hindwings with 
termen rounded ; whitish ; a thick grey nearly straight slightly waved post¬ 
median line ; a moderate suffused greyish-ochreous terminal fascia, towards 
termen fuscous-tinged ; cilia pale gTeyish-ochreous, tips whitish. 

1 specimen ; 5 others taken. A true Draccenura in all respects, with the 
peculiar neuration of hindwings in ; perhaps nearest pelochra, but quite 
different in colour. The genus Draccenura is characteristic of the South 
Pacific islands, where it is probably rather extensive. 

Diasemia ramburialis, Dup. 

9 specimens. North and South America, Europe, Asia, Africa, Australia, 
Pacific islands. 

Hymenia fascialis, Or. ( recurvcdis , F.). 

13 specimens. Central and South America, Africa, southern Asia, 
Australia, Pacific islands. 

Scoparia fragosa, n. sp. 

2 . 13 mm. Head and thorax whitish-ochreous. mixed with white, 

patagia mixed with dark fuscous. Palpi 2J, fuscous, upper margin white. 
Abdomen pale ochreous. Forewings elongate, Tather narrow, posteriorly 
dilated, costa slightly arched, apex obtuse, termen slightly rounded, oblique ; 
fuscous suffusedly mixed with whitish, with scattered black scales; a 
blackish streak from base of costa to disc beyond }, interrupted beneath 
costa; lines cloudy, white, confused with the general whitish suffusion, 
first irregularly dentate, edged with blackish towards costa posteriorly, 
second unusually approximated to teimen, acutely angulated, indented above 
angle; orbicular and claviform elongate, blackish, resting on first line, 
claviform edged beneath with whitish-ochreous suffusion; discal mark 
elongate-X-shaped, blackish, edged beneath with x whitish-ochreous; a 
blackish costal spot above this; subterminal line obsolete; cilia whitish, 
basal half barred with fuscous (imperfect). Hindwings grey-whitish ; cilia 
whitish. 

1 specimen. Denham Bay, Sunday Island. Not very near to any New 
-Zealand or Australian species ; on a careful comparison it is perhaps nearest 
to the Hawaiian S. catactis , Meyr., and is decidedly of general Hawaiian 
type. 


Pyralidim. 

Endotricha mesenterialis, Walk. 

12 specimens. Southern Asia, Australia, Pacific islands. 
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P jterophorid,®. 

Sphenarches caffer, Z. 

2 specimens. Africa, southern Asia, Australia, Pacific islands. 

Tortricid.e. 

Capua semiferana, Walk. 

3 specimens. New Zealand. 

Eucosmidje. 

Spilonota melanotreta, n. sp. 

$ . 22 mm. Head, palpi, and thorax rather dark fuscous mixed with 
whitish, patagia tinged with brownish. Abdomen dark grey. Porewings 
elongate, rather narrow, posteriorly slightly dilated, costa gently arched, 
apex obtuse, termen gently rounded, oblique; brownish, suffuscdly mixed 
with grey-whitish, and sprinkled with dark fuscous; costa with oblique 
alternate" long and short dark strigulse; an irregular streak of blackish 
suffusion along basal third of dorsum; an irregular streak of dark-brown 
suffusion mixed with blackish along submedian fold from base to middle, 
and a similar longitudinal streak in disc from £ to f, connected posteriorly 
with an elongate blackish spot above middle nearly reaching tormen; a 
veiy small irregular black apical sport; three or four minute black dots 
towards termen on lower half, and three or four others on central third of 
termen; cilia fuscous, with rows of whitish points edged anteriorly with 
blackish. Hindwings with 3 and 4 long-stalked; grey, on veins and towards 
termen suffused with dark fuscous; cilia grey-whitish, with fuscous sub- 
basal shade. 

1 specimen ; 8 others taken. 

* Bactra noteraula, Wals. ( straminea , Meyr.). 

1 specimen. New Zealand. 

Polychrosis meliscia, n. sp. 

$ . 18 mm. Head, palpi, and thorax whitish-ochreous, second joint of 

palpi finely sprinkled with dark fuscous towards middle. Forewings 
elongate, posteriorly dilated, costa gently arched, apex obtuse, termen 
gently rounded, oblique; 2 from f of cell; whitish-ochreous finely speckled 
with dark fuscous, and irregularly strewn with small ferruginous-ochreous 
strigulae; markings faint, indefinite, formed by greater development of dark 
speckling and strigulation; a moderate basal patch, outer edge nearly 
straight, rather oblique; central fascia indicated by a broad costal blotch 
reaching half across wing and a patch before tornus ; cilia whitish-ochreous, 
obscurely barred with ferruginous-ochreoiis. Hindwings grey-whitish, pos¬ 
teriorly faintly strigulated with grey ; cilia whitish. 

1 specimen; 1 other taken. 

COSMOPTERYGIDJB. 

Stagmatophora sellotricha, Meyr. 

2 specimens. New Zealand. 

Pachyrhabda antinoma, n. sp. 

<?. 9 mm. Head, palpi, antennae, thorax, and legs silvery-white, 
terminal joint of palpi with anterior edge dark fuscous; antennae greyish 
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beneath.; anterior legs suffused with dark fuscous, posterior tibise with a 
small blackish apical spot above. Abdomen light yellowish, on sides and 
beneath silvery-white. Forewings narrowly elongate-lanceolate; silvery- 
wlntish, faintly ochreous-tinged; extreme costal edge dark grey on basal 
half; cilia oehreous-whitish. Hindwings grey-whitish; cilia whitish. 
Undersurface of forewings suffused with dark grey. 

1 specimen, taken in July. 


Gracilariad,e. 

Gracilaria octopunctata, Turn. 

6 specimens. India, Australia. 

Plutellidje. 

Glyphipteryx scolias, n. sp. 

? . 8 mm. Head and thorax light greyish - bronze. Palpi with four 
whorls of blackish white-tipped scales, without tuft. Antennae bronzy- 
fuscous. (Abdomen broken.) Forewings elongate, costa gently arched, 
apex acute, termen extremely obliquely rounded ; 7 and 8 stalked; greyish- 
bronze ; six whitish costal streaks edged anteriorly with dark-fuscous 
suffusion, first from middle, oblique, reaching half across wing, second at f, 
equally long, less oblique, third short, cloudy, and less defined, remaining 
three short, direct, close together before apex ; an irregularly sinuate slender 
silvery-whitish oblique streak from dorsum before tornus, nearly reaching 
apex of second costal; a silvery-whitish dot on middle of termen ; a round 
black apical dot; cilia bronzy-whitish, with a black subbasal shade, inter¬ 
rupted with whitish below apex, with a fine black line projecting from 
interruption, above apex with a black hook, and with four fine black bars in 
costal cilia between streaks. (Hindwings missing.) 

1 specimen. Denham Bay. Very nearly allied to G. ioche&ra from 
New Zealand, but that species is larger, and has the praetornal streak straight, 
and the terminal silvery-whitish dot replaced by a short streak. I have a 
good series of it, and these characters are constant. 

Plutella maculipennis, Curt. 

6 specimens. Quite cosmopolitan. Larva on cabbage, turnip, and 
other Crucifercs. 

Tineidje. 


Opogona aurisquamosa, Butl. 

2 specimens; 21 others taken. Hawaiian and South Pacific isles. 
Larva on sugar-cane and banana. 

Decadarchis flavistriata, Wals. 

1 specimen; 2 others taken, Hawaiian Isles. The example examined 
differs from the description and figure of the single original type in having 
a black dot representing plical stigma, and the streak at base of costal cilia 
towards apex blackish. I do not think, however, that it can be separated 
specifically. Hindwings with 5 and 6 stalked, 6 to costa. 

*Monopis ethelella, Newm. 

3 specimens. Australia, New Zealand, South Africa. A semi-domestic 
species, of which the larva probably feeds on refuse. 
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Art. XL —Early History of Rangitikei , and iVo^s /fo* /l pa Tribe. 

By T. W. Downes. 

[Rnid byfon the Wellington Philosophical Society , (W7i October 1909. j 
Summary of Contents. 
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inha bitants —Ta n i wha Tutae-poroporo—Beau’s journey—Tama tea’s travels—Custom 
known as utuw u-whenua — Tama-kopiri’s wars and death — Table 2, showing 
Tamatea, Tama-kopiri, &c.—Joumcyings of Ma-tangi—Table 3, showing the ancestor 
Ma-tangi, &o. 

Chapter II.—Apa-hapai-taketake’s theft—Resulting troubles—Table 4, showing the'time 
of Awa-tope—Residence at Roto-a-ira—Various fights around Roto-a-ira—Ngati 
Apa extending south—Hau-iti—Righting relating to Hau-iti—Table 5, showing 
Hcvu-iti's position. 

Chapter UL—lYhare-pu-rakau’s time—Defeat of Ngati Wahine Tribe—Punaki-ao— 
Invasion of Awa-rua by Ngati Tama-wahine—Defeat of invaders—Dispute between 
Tahuna and \Yhare -pu -rakau—Tahuna’s defeat—Whare-pu-rakau’s death—Whanga- 
nui’s invasion and defeat at Moa-whango—Tini-o-te-kotiri fight at the Potaka Pa— 
—Resulting troubles—Dispute between Rangi-pa-whai-tiri and wives—Tukai-ora’a 
capture—Table No. 6—Death of To Kiore and Hoko-o-te-rangi—Capture of Kiri- 
weka—Series of engagements between Ngati Apa and Ngati Hau-iti—Tu-whare- 
Te Rau-paTaha expedition—Te Mawai’s visit to Awa-rua—The Kai-inanga fight— 
The bewitching of Ngati Hau-iti by Ngati Apa. 

Chapter IV.—Tne Ngati Rvu-kawa migration known as Heke Karihi-tahi—Death of 
Ika-whaka-ariki—The bewitching by Rangi-te-muri — Defeat of Rangi-tane at 
Turaki-awatea—Rangi-tane’s stratagem—Murder of Rangi-hau-tu—Defeat of Rangi- 
tane at Harakeke Pa—The Tuke-a-maui fight at Pari-kino—Te Hina, of the Kauae 
Subtribe, causes trouble — Custom called tunutunu H te ahi — Civil fighting at 
Awa-mate—The murder of Kakaho. 

Chapter V.—Te Hakeke revenges the death of Rangi-hau-tu—Table 7, showing the 
ancestor Kauae—Capture of Kaewa and Ngoki—Skirmish with Mua-upoko—More 
civil troubles—Te Rau-paraha settles on Kapiti—Capture of Te Hakeke—Defeat 
of Ngati Apa by Rangi-tane—Murder of Hatoa by Rangi-tane—Ngati Apa’s revenge. 

Chapter VI.—Battle of Manga-toetoe—Battle of Taku-te-rangi—The third Ran-kawa 
heke (Heke Mai-raro)—Hao-whenua fight—Birth of Kawana Hunia— Oriori or 
lullaby—Te Hakeke a peacemaker—Kohuru-po battle—Table 8, showing Taka- 
rangi’s descent—Death of Te Ao-kehu—Rau-kawa hike (Houhou rongo ki Hao- 
whenua)—Final skirmishes. 

Illustrations. 

Plate IX.—Sketch-map illustrating history, and showing most of the places named. 

Plate X.—Sketch-map from very old Maori sketches, showing early occupation of lower 
Whanga-ehu and Turakina Valleys by Ngati Apa people. 

Plate XI.—A photograph of an old plan of Kai-kokopu Lake. The chief pa stood on 
the narrow neck between the lagoons, and is interesting as being the last place in 
the district where remnants of ancient palisading can be seen ; the lines of stumps 
running into the lake still being in good preservation. 


Chapter I. 

It has been my good fortune to have the curtain of obscurity of the long- 
ago past slightly drawn aside for me, and so to gain a glance into the dim 
and fast-fading history of oui Island at a time when it was to us an en¬ 
chanted, dreamlike land. 

Few people have had so much written about them, in so comparatively 
few yearn, too, as the Natives of New Zealand; but there is something fasci¬ 
nating in the old Maori who sits half-dreaming, conjuring up those other 
days when fighting and feasting were almost all that was worth living for,, 
and telling us of them in stories handed down by his forefathers. 
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The histoiy of the old-time Maori wars—i.e., of Maori with Maori—is 
a subject comparatively unknown, for, apart from the “ Journal of the Poly¬ 
nesian Society,” little has been published regarding it, and of this particular 
tribe we have no* printed records at all. This paper is littlejnore than a 
collection of scattered fragments, gathered with much labour and patience. 
Everything pertaining to the olden days—‘ f the good old Maori days”—has 
become most difficult to learn, and soon all opportunity will be lost, for 
the old men with their stores of knowledge are almost gone, and in a few 
more years at most will have passed through Reinga’s gate. 

I had hoped that the task of delving into the old history of this dis¬ 
trict might be undertaken by others who, I am confident, have a deeper 
knowledge of Maori lore, and are therefore better qualified to handle a 
difficult subject. However, I trust the following notes will prove inter¬ 
esting to some at least who, like the author, have lived all their days in 
Maoriland, this “ sea-girt Eldorado of the south.” 

The district inhabited in former times, and to some extent even yet, 
by the Ngati Apa tribes was roughly all the country drained by the Wha- 
nga-ehu, Turakma, and Rangi-tikei Rivers, extending as far south as 
Manawa-tu, and bounded on the north-east by the Ruahine Mountains. 
A laTge tract of open and broken forest country about the Moa-whango 
district called Mokai-Patea was their chief inland home, and Parewa-nui, 
near the Rangi-tikei River, some eight miles from the sea, was their largest 
pa. They claim to be descended chiefly from Ruatea, who came to New 
Zealand in the Kura-haupo canoe about 1350; but all inquiries concerning 
this ancestor and his great canoe have yielded but little information. 

Table 1. 

1. Ruatea Tori 

2. Apa-hapai-taketake 1 

_ „ I . I 

3. Hapa-tua-rangi i 

4. TahL I 

5. Po-whenua 

0. Te bangi-whawhaia I 

7. Papa 

8. Tau-whiia 

9. Papa-whenua ( 

10. Rangi-powhaiu [ 

11. Wliakamui i 

I i 

12. Rangi-mawake 1 

^ I ! 

13. Pntanga_ 

14. Ria — Rangi-waho 

15. Ngana-rangi 

16. Te Ara-moana 

17. Ngoio 

18. Hura = Mehi 

19. Ria = Hamuera of Parewa-nui (80). 
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“ Look yondei," said one old man, “ behold those distant hills 55 (point¬ 
ing to the Ruahine Range). " On those mountains are growing the total* 
and rimu, the maire and miro trees; but who can tell from this distance 
what they are { Our forefathers could have told you of these things ; we 
cannot: the haze and mist of time and distance obscure all detail, and our 
vision cannot pierce the fog. Say, friend, can you toll me of your great 
navigator Cook, all who were with him, and what they did ? ” Collapse 
of questioner, and subject changed. 

They were at one time a very strong and numerous people, but they 
suffered severely at the hands of Te Rau-paraha of the Ngati Toa; and 
the Ngati Rau-kawa incursions in the early days of the nineteenth century 
also greatly lessened their power and influence, so that to-day they are but 
a shadow of their former greatness : but of this later on. 

The district mentioned, as well as other parts of New Zealand, seems 
to have been peopled with a numerous population long before the advent 
of the fleet in 1350; for when Tamatea visited the district—and to him 
is credited the honour of being the first to travel inland—he found a nume¬ 
rous people (the descendants of a former and forgotten migration) wherever 
he went, and if the story of the taniwha Tutae-poroporo is to be believed 
(and who would doubt it!) the Whanga-nui Valley and lower Rangi-tikei 
districts were thickly populated even in those early times; while the addi¬ 
tional evidence of the Ngati Hotu, an aboriginal tribe living round Lake 
Taupo, helps to prove the presence of people here long before the great 
migration of 1350 from Hawaiki. 

As a full account of the doings of the taniwha Tutae-poroporo has 
already appeared in the Jour. Polynesian Soc., a very brief outline of the 
legend will be sufficient for the present purpose : Tutae - poroporo was 
originally a young shark that was caught by a man of the Ngati Apa Tribe 
named Tu-ariki, who lived at Rangi-tikei. 

Ruatea 

Aiu-hapai-taketake 

Tupoho-roimku 

Tivnmta 

Tu*ariki. 

(Although Tu-ariki is hero shown as a Ngati Apa man, iho Ngati Apa 
did not amve in the Rangi-tikei district till several generations later.) He 
caught the fish when on a visit to Nelson (Whakatu), and, seeing some¬ 
thing special in it, he kept it alive, made a pet of it, and brought it back 
with him to Rangi-tikei, where he prepared a place for it in the Rangi- 
tikei River just where the Tutae-nui Stream joins the river, and here he 
recited karakias over it, and turned it into a taniwha . After a time a war- 
party from "Whanga-nui came along, and Tu-ariki was killed, and the 
tanhoha i missing his master, started out to look for him. He eventually 
took up his abode under Taumaha-aute (Shakespeare’s cliff), on the Wha¬ 
nga-nui River, and here he devoured the canoes and their crews as they 
travelled up and down the river. Soon the Whanga-nui people became 
afraid of the creature, and sought help to be rid of him. They sent to 
Ao-kehu, of Wai-totara, a celebrated fora«$a-slayer of eighteen generations 
back, who devised means of killing the monster by hollowing out a sort 
of box canoe with a close-fitting lid. He got inside this affair, and floated 
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down-stream past Tutae-poxopcro’s lair, and as soon as the taniwha saw 
him he rushed out and swallowed both box and Ao-kehu. Thereupon Ao- 
kehu got out of his box, slashed about with his weapons, cut a way out 
for himself, and so obtained glory and renown for ever. 

To Hau, one of the immigrants in the Aotea canoe (1350), is credited 
the honour of giving names to the various places along this coast, as em¬ 
bodied in a very old song, a translation of part of which is as follows:— 

Then Han, taking soil of the land in one hand. 

Together with the staff of Turoa 

(Went forth on his jonmey giving names) 

First he crossed the river, and from its size called it Whanga-nui (great harbour); 

Then next he dipped up water, and called it Whanga-ehu (haibour of spray); 

Again, he felled a tree to cros*, and named it Turakma (throw it down); 

Beyond, with long stride, he reached, and named Bangi-tikei (walking with 
long strides) ,* 

The next, with doubts as to his power of crossing, he called Manawa-tu (standing 
heart); 

Then a whistling wind in his ear& gave rise to Hokio, 

And the ancient Awa-iti he named after himself, Ohau. 

Speechmaking to his follower^ took place at Otaki. 

Etc., etc. —Translation by S . Percy Smith 

Tamatea is said to have been the captain of the Takitumu canoe; and 
his journey (according to Utiku Potaka) was somewhat as follows :— 

Tamatea was the first person to travel inland from this district. He 
came from Here-taunga (Hastings), and went first of all to Te Papa-a- 
Tari-nuku, his son Kahu-ngunu (from whom sprang the Ngati Kahu-ngunu 
Tribe) accompanying him. Here Tari-nuku gave Tamatea a gift of food, 
at which his son was very angry, seeing a gift for his father hut none for 
himself, so he left Tamatea and went back to Here-taunga alone. When 
Tamatea arrived at Puke-o-kahu (a hill north-east of Taihape, about fifteen 
miles distant) he put a lizard there, and then went on till he came to the 
waterfall Te Pounga, on the Moa-whango. Here he put some brands from 
his fire into the waterfall, and it is still called “ The Firebrands of Tamatea” 
Then he journeyed on to Tiki-rere, which drops as a waterfall into the 
Moa-whango, and there he placed a crayfish. Next he came to Whaka- 
tara, at Motu-kawa (a hill midway between Tu-ranga-rere and Taihape. 
about two miles to the east of the road), and there he placed another 
lizard. Then on he went to Te Whaka-ua, on the south-west portion of the 
Awa-rua Block, where there is a ridge which he called, after himself, “ t The 
Jawbone of Tamatea.” Another place he called Harakeke-a-Tamatea 
(Tamatea’s flax). Formerly when strangers went to that place (Whaka- 
ua) it would rain, but now these things have changed, and the stranger 
may come or may go without being so heralded. 

There was a stone here that had some connection or understanding 
with the heavens above, for whenever the Natives journeyed past that 
place, it was their custom (called uruuru-whenua) to break a small branch 
from the forest and throw it on the stone as an offering to secure them 
from hail and rain on their journey. The writer has been told of a similar 
place on the Kau-ara-paoa (Whanga-nui River ); but at this place the 
Native gods still hold power, for on the two occasions when curiosity has 
led to the spot, a thunderstorm has quickly driven the curious to a place 
of refuge and shelter. 

From that place he went on to Whaka-tara (about eight miles from 
Turakina up the river), at Turakina, where there is a taniwha , and then 
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on to Putiki, from which place he travelled up the Whanga-nui River. A 
few miles above the Tanga-rakau tributary there is a fine reach, which he 
called after himself. Then on he journeyed to Taupo, gathering on his 
way from the rher pas a crew of expert canoemen, with whom he wished 
to descend the Wai-kato. At Taupo a discussion arose as to which was 
the most difficult river to navigate, the Whanga-nui or the Wai-kato. The 
Whanga-nui men naturally supported the claims of their own river, so in 
the end the Taupo people dared the others to descend the rapids of the 
Waikato soon after it leaves Lake Taupo. A canoe was provided, and 
the Whanga-nui crew, with Eua-wharu (who was steersman on the Taki- 
tumu) at the steering - paddle, started down the river. A Taupo man 
accompanied them as far as a little islet just above the Huka rapid and 
falls, where he jumped ashore, telling the others to proceed. They did 
so, and were soon flying down the channel just above the falls, not know- 
ing what was before them. They soon discovered, to their cost; and it is 
said that Tamatea’s canoe can still be seen under the falls, held tight by 
the force of the falls in front of it. (We have looked hard for that canoe, 
but so far have failed to discover it.) 

So perished Tamatea and his crew. As canoemen, their skill and 
bravery counted for nought amidst the thundering waters of the Huka. 
It was doubtless a pleasing incident to the men of Taupo, and proof posi¬ 
tive that Whanga-nui had much to learn from Wai-kato. 

[Note. —The above story originates at Taupo. Old chiefs of the Ngati 
Kahu-ngunu Tribe allow that Tamatea lost his canoe at the falls, but they 
affirm that he himself was saved. In proof of this the writer was told the 
stoTy of Tamatea’s afteT-life, and the narrator also affirmed that he and 
other direct descendants from this old ancestor knew the cave where he 
was buried, and had seen the place.] 

One of Tamatea’s sons migrated to inland Patea about eighteen gene¬ 
rations ago. His name was Tama-kopiri. He was the founder of the 
Ngati Tama Tribe. He came from Tu-ranga, but the present-day Natives 
at that place do not recognise him as one of Tamatea’s sons. If not a son 
of the captain of the Takitumu, he was certainly descended from one of 
the Tamateas of that period—probably Tamatea Kopiri. 

I have obtained a few notes relating to his wars, also an account of his 
death, which is worth placing on record, and is as follows :— 

Tama-kopiri came to Patea with a taua, and made war on the Ngati Hotu 
there (the Ngati Hotu were an aboriginal tribe formerly owning Taupo). He 
was victorious, and so went on to Kaki-kmo, where he again found the Ngati 
Hotu gathered, and a second time he attacked and conquered. He also 
found them at O-tama-kura, on the edge of the Opakaru bush, also at Nga- 
pukara-nui and Pae-tutu, and in all these various engagements Tama-kopiri 
and his party were victorious. After all this fighting, the Ngati Tama, under 
the chief Tama-kopiri, attacked Te Kumete, which was the name of a settle¬ 
ment near Kauanga-roa belonging to Hai-rangi, who was the father of 
Kahu-kaka. At this place the daughter of Matapou, and granddaughter of 
Hai-rangi, was killed by Tama-kopiri. Her name was Tu-kai-rongo-reupea. 

One evening Hai-rangi and his granddaughter went down from Aro- 
mango on a visit, and slept at Te Kumete. On their return the next day, 
they got as far as Houhou, on the banks of the Rangi-tikei River, near 
Rata, when they found the pa was surrounded by the war-party. They 
endeavoured to return unseen, but it was too late; they were perceived 
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by the enemy, and Tama-kopiri started off in pursuit. Some of his people 
wished to go with him to assist; but he would not allow them, and said, 
You stay here : I am a chief, and can look after myself.” On hearing 
this remark. Hai-rangi knew that he was being pursued by a rangatira, 
and so made all haste to get away; but, being on old man, and encum¬ 
bered with the girl, he was unable to gain on his pursuer. He therefore 
hid hi i granddaughter in a flax - bush, and covered her with his own 
garment, thinking that, as his pursuer was a chief, if he happened to find 
her he would spare her life. After he had hidden her away he crossed 
over a stream and went up on a hill where there was a hawk-snare set, 
from which place he could look down and see where his grandchild was 
hidden, without being discovered himself. After a time Tama-kopiri came 
along searching, and when he found the girl he speared her, and went on 
looking for her companion. Hai-rangi. looking down, saw all that hap¬ 
pened, and with great anger he seized the hawk-snaring stick, rushed down 
the hill, attacked and killed Tama-kopiri with it; and this hill on which 
he was slain was afterwards known as Puke-o-kahu (the hill of the hawk). 
After killing Tama-kopiri, Hai-rangi scalped him, hung the scalp on his 
belt, and went cautiously back to see how it fared with the people in the pa. 
He climbed up an eminence overlooking the place, and when he found they 
were still all right, he called out to them, telling them what had happened, 
and sang about the death of his grandchild. When the war-party heard 
him they looked up, and saw Tama-kopirTs scalp hanging to the chiefs 
girdle. This frightened them, and so, instead of further fighting, they 
proceeded to make peace, which was agreed upon by the people of the pa. 
although they still sought an opportunity of destroying that war-party; 
and so it happened that one day, when the people of that party were just 
below, the pa, digging fern-root, Hai-rangi and his people rushed down 
upon them, and before they had time to protect themselves many were 
killed; but the only person of note killed was Tama-kopiri, previously 
cut down and scalped by Hai-rangi. The chief Tama-tapui was in the 
Aro-mango Pa on this occasion. 

On the next page is a genealogical table showing Tama-kopiri as a de¬ 
scendant from Tamatea, also some of the descendants of Kahu-ngunu; but, as 
previously stated, it is a disputed question whether these two were brothers. 
Indeed, many of these tables are rather conflicting, and, although the ut¬ 
most endeavours have been used to glean the truth, chiefly by comparing 
one man’s statement with another’s, yet it is difficult to eliminate all error. 
For the most part, I have written the narratives as I have received them, 
only making such alterations as were necessary. 

For further lines of descent from Kahu-ngunu see Jour. Polynesian Soc., 
vol. v, p. 7. 

Another whakapapa in my possession shows Tama-kopiri twenty gene¬ 
rations back. 

Another visitor who arrived and journeyed through the district, eventu¬ 
ally settling here, was Ma-tangi, who came from Wai-rarapa about eighteen 
generations ago. He came hither, having heard that the place swarmed 
with flocks of birds {whirikoko = a flock of birds in flight). When he 
reached the summits of the Tara-rua Mountains he saw the first flight, so 
he called the place Tiro-hanga. The flock alighted at Tahuna-a-rua (near 
Palmerston North), so he followed them; but when he drew near they 
arose and flew very high—hence the name of Te Ao-rangi (near Feilding), 
They next alighted at Purakau, below Whaka-ari (trig, station between 
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Saiidou and Awa-huri usually called Mount Stewart), in the bush; but 
again he disturbed them, and they Hew on to Taumata-patiti. Next they 
alighted in the bush called Te Rakau-hou, near Mount Stewart. Ma- 
tangi went into the bush, but found that the birds did not stay; and, as 
the trees were young, he gave the name above mentioned. Again they 
alighted in the bush, where he slept with his face to the ground; there¬ 
fore he called that place Te Whaka-moe-takapu (near Kaka-riki), (railway- 
bridge near Greatford). Still following the birds, he arrived at a new 
■country, and, taking a pole, he took a leap with it, calling the place Toko- 
rangi (a hill between Halcombe and the river on the cliffs above the One- 
puhi Pa). Still following them, he reached a stream where he recited 
karakias ; therefore he called the stream Wai-tapu (near Rata, one of the 
boundaries of the Manawa-tu Block). Again he followed the birds, and 
caught the sound of them, and so caHed the place Paroro-rangi. There 
are two ranges meeting at an angle—one is Paroro-rangi; on the other he 
stood and blew his horn, calling it Puto-rino (between Hunterville and the 
Rangi-tikei River). Still following the birds, he reached the upper Rangi- 
tikei, and, seeing that they had taken flight inland, he called the spot Tiro- 
hanga ; but the place is now called Te Papa-o-Hauiti (Rata). He followed 
them to the top of the ridge, where he halted and stamped on the ground, 
and so called the place Tapuae (a trig, shown on most maps). Again he 
went on, and, seeing them high up in the air above him, he called the 
place O-tama-kapua. Then he went along the river and again blew a blast 
on his horn, and there he called the place Puta-tara. Still on up the river 
he went till he came to a place where he grounded his staff, and called it 
Te Tokotoko-o-Matangi. Then he climbed the range and reached the top, 
calling it Whaka-ara-waru. From this place he watched the birds cross 
the river, and saw them alight; therefore he called the place Rangi-tauria. 
He was now almost exhausted, and gave up the chase; but the birds were 
also tired, and could not fly any further: so he and his children (for his 
children had followed him all the way) caught and killed them, and there 
they stayed and settled, and his children are still living at Rangi-tauria 
to this day. 

“ If you ask me,” continued the old man who gave the narrative, 
** whether I have been there and seen them, I answer Yes. I have seen 
the place, and have seen his children. They have been changed into 
* spirits of the brook’— i.e. 3 taniwhas —because they disobeyed the voice 
of their father when he told them to bring some water. I have myself 
seen the posts of his house, for they are still standing (450 years since that 
house was built). I have seen his children with my own eyes. If we all 
went up to them it would make no difference. Many attempts have been 
made to secure them with ropes, but in vain—they can release themselves 
at once by their magic powers. Their names are Hine-te-iwaiwa and Horo- 
puta, her brother, and they are still at that place, for there Ma-tangi left 
them.” The lake which Ma-tangi’s children still inhabit is near O-kaha- 
rau, and is called O-toea. His house was built at Whiti-anga, near the 
lake, and it was there that our friend Baw the totara posts. It was Ma- 
tangi who brought to this land the atua Kahu-kura, which came from 
Hawaiki in the Takitumu canoe. This atua was first taken to Te Awa- 
rua, but in the time of Te Ngahoa it was removed to Owhioi. All inquiries 
regarding the shape and power of this atua have yielded but little informa¬ 
tion beyond the fact that it was very large, and ^hone like fire, something 
after the shape of a comet, and had power of flight or movement. (Other 
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accounts affirm that Kahu-kura was lost at the Huka Falls when Tama- 
tea’s canoe went over.) After Ma-tangi’s children left him he was returning 
to his old home, accompanied by his dog. He travelled down the Rangi- 
tikei River, but had the misfortune to lose his dog; and, as its name was 
Ranga-tira, he went about calling “ Ranga-tira, Ranga-tira ” ; so that 
place was ever afterwards known as Ranga-tira (a well-known block between 
the Pou-rewa and Rangi-tikei Rivers). Many of Ma-tangi’s descendants- 
intermarried with Ngati Hau-iti. 

Table 3. 

Ma-tangi 
Tapaiiu 

i 

Hitamia-aro 
Te Au-te-peao 
Forgotten 
Rangi-tua-uira 

i 

Tumokai 

Matangi 2nd 
Rna-anga 
Whaka-urua 
Putai 

Te Kiri-kai-ugaere 

m i . 

Taongi 

i 

Potaka 
Utiku-Potaka 
children 
grandchildren. 

[Note. —One of Utiku Potaka’s grandchildren is named after one of 
the taniwhas —namely, Hinc-te-iwaiwa.] 

Chapter II. 

The history of the next period is almost a blank. The early history 
of the Ngati Apa proper, as far as their traditions give us any enlighten¬ 
ment, extends back some twelve generations, when the founders of the tribe 
came into the district under the following circumstances :— 

Apa-hapai-taketake, a son of Ruatea. who came in the Kura-haupo 
canoe, was an ancestor of the Ngati Apa, and to him this somewhat ill-fated 
tribe can trace the beginning of their misfortunes, as they trace their 
names. He seems to have coveted a pet moa (he mokai) belonging to Ngati 
Tu-whare-toa, and, not being able to restrain his desires, he stole the bird 
and made off with it; but, unfortunately for him, in this adventure he fell 
over a cliff and received an injury that resulted in permanent lameness ; 


I 

Tuhi 

H<vpainga - te - Raiigi 
Tangaio 

Hine-huanoa (f.) = Te Wai-hoho (m.) 
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lienee his companions, with, fine humour, ever after denominated him Apa- 
koki (Hop-and-go-one). Being a man of energy, he managed to get off 
with the bird in spite of his accident; and, if tradition speaks truly, he and 
his friends obtained a fine meal. When Ngati Tu-whare-toa discovered 
the theft, they naturally felt aggrieved, and soon started out seeking ntu 
for the stolen moa. They returned home well satisfied, bringing "with them 
Hine-moatu, the wife of Apa-koki. This roused the ire of Apa-koki, and 
in great wrath he seized the kumaias of Kawerau; whereupon Ngati Tu- 
whare-toa, in equal wrath, came down on Ngati Apa under the chief Awa- 
tope, and drove them from their home at Puta-uaki, near the Awa-o-te- 
atua (Mount Edgecumbe. in the Bay of Plenty) ; and so they fled, and 
came to Manga-nui, on the upper Rangi-ta-iki; but Awa-tope still pursued, 
and forced them south till they came to Roto-a-ira, where they settled. 


The following table shows Awa-tope as a descendant from Kahu- 
ngunu :— 


Tamatea 

Table 4. 

j 

Kahu-nganu 


Whaene 

Toroa (Capl 

1 

j 

Taka 

1 

Rua-ihouga 

1 

| 

Hou-rangi 

Tahuna-a-te-ia 

Uira-roa 

1 

| 

Awa-nui-a-rangi 

1 

Rongo-tangi-awa 

l 

Rongo-tangi-awa 

Ira-peke 

| 


Awa-tope. 



These are the Ngati Awa 
of Whaka-tane. 


Seventeen generations more to the people living in the Bay of Plenty at 
the present time. 

They had not been established at Roto-a-ira very long before trouble 
arose owing to a dog being killed. The animal’s name was Te Rangi-a- 
kopu-takere, and it belonged to a man named Ripo-a-rangi, of Ngati Tu- 
whare-toa. The man who brought this trouble on the Ngati Apa people 
not only killed the dog, but he roasted and ate it when in the bush by him¬ 
self. As he was suspected, a woman smelt his breath while he was asleep, 
and, detecting the dog-smell, quickly reported her discovery to the* owner. 
In revenge for the death of his favourite, Ripo-a-rangi gathered his family 
and came down upon the Ngati Apa, taking the pas Tauwhare-papa-a- 
uma and Motu-roa. After these pas were taken, peace was made, which 
lasted till a man named Ma-tangi killed his wife Hine-mihi in a fit of 
jealousy because of Miromiro, who had been paying attention to her. As 
her relatives belonged to Ngati Tu-whare-toa, the latter besieged a pa 
belonging to Ngati Apa called Rangi-te-taia. Tu-te-taw’hoa, the leader of 
the Ngati Tu-whare-toa, and his party approached the pa on one side, 
while he sent another party to the opposite side; but when Wai-keri and 
Rakei-poho, of the besieging forces, entered the pa they found it empty, 
the Ngati Apa having evacuated during the night. The pursuit was fol¬ 
lowed up, and the chief Ma-tangi killed, as well as a great number of his 
people, while many were taken prisoners. Those of the latter who w^ere 
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spared were taken to Inland Patea, where they were kindly treated. One 
of the prisoners taken on that occasion was Te Rehu, Ma-tangi’s son. 
Afterwards when he grew up he escaped and went to seek help from the 
Ngati Tama to avenge his father’s death. They responded, and the war- 
party so raised went to Tauranga Taupo (about twelve miles from Toka- 
anu, on the Toka-anu - Taupo Road), and there attacked the Ngati Tu- 
whare-toa at the Horo-tanuku Pa. They seem to have been repulsed, on<* 
of their chief men, Te Iwi-kinakia, being killed and eaten. The attackers 
now became the attacked, for as they returned home they were followed 
up by Ngati Tu-whare-toa, who killed Tuma-kau-rangi, of the Ngati Tama 
Tribe, and Haere-te-kura (Hau-iti’s son), of Ngati Hau-iti, at Rangi-po. 
Such a defeat reqmred to be wiped out with blood, so another party was 
organized to avenge those deaths. Tama-kai-tangi and his brother Hika- 
kainga, also Hau-iti, accompanied that war-party, and they obtained what 
they sought, for they captured the pa Hawera-roa, and then went on to 
Kapo-a-rangi, where they killed Rakei-atu, but they spared Ripo-rangi, 
who was captured by Hika-kainga. The war-party then went on to Taupo, 
where they were attacked by the Ngati Tu-whare-toa ; but peace was made 
when it was known that Ripo-rangi had been spared in the previous fight; 
so that war-party then returned to their homes. 

In the meantime the Ngati Apa people had rapidly been extending 
themselves throughout this new country. From the time they arrived at 
Roto-a-ira they had been sending companies south, so that when the main 
body migrated they had settled pas and extensive cultivation in many 
of the inland districts, as well as right down the Rangi-tikei River to its 
mouth. 

It was soon after Ngati Apa were settled in this new country that Hau- 
iti (the ancestor of the Ngati Hau-iti Tribe) left his fighting-pa, Ara-o- 
tawhaki, and started for Taupo to avenge the death of his son Haere-te- 
kura, who had been killed in battle by the Ngati Tu-whare-toa people, as 
related. He left his pas O-tau-eru and Rongo-motumotu at Ranga-tira in 
charge of his younger brother Ka-ama ; but Ngati Apa took advantage 
of Hau-iti’s absence, killed and ate Ka-ama, seized Rongo-motumotu (on 
the Rangi-tikei River, near Rata), as well as several other pas in the 
vicinity. A messenger was hurriedly sent to Hau-iti, who returned with 
all possible haste and pursued Ngati Apa, who took refuge in Ta-pora-pora, 
a pa belonging to Hau-iti. Driven out of this place, they fled to To Ara- 
o-tawhaki, evacuated by Hau-iti when he left for Taupo. After the fall 
of this pa they retreated to Puapua-tanaki, one of the pas which they had 
taken from Hau-iti, and here they found a secure retreat. After this Hau- 
iti was killed by Pukeko, a Ngati Apa man, at a place which still bears his 
name, Te Papa-o-Hau-iti (Rata); and his descendants sought to avenge 
his death by attacking a pa called Oti-haupu, on the south-east of the 
Rangi-tikei River. They were successful in this venture, for a great num¬ 
ber of the Ngati Apa people were killed, but a few, among whom were 
Hatea and Rangi-whiowhio, were spared. When the Ngati Hau-iti had 
taken this pa, they assaulted the Wharewhare-riki and Po-takataka pas 
(on the O-tama-kapua Block), both of which were taken. The Ngati Hau- 
iti were then satisfied, and returned home. The large force that attacked 
these pas was gathered from Inland Patea, O-tara, O-tau-eru, and the 
upper Rangi-tikei, and the fighting took place in the time of Whare-pu- 
rakau, contemporary with Tama-te-raka and Iro-kino, and was in revenge 
for the death of Hau-iti. 



Ilorouta Hiue-te-iwaiwa 
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Chapter III. 

Another dispute took place in the upper Rangi-tikei district about the 
time of Whare-pu-rakau (see Table 2), when the Ngati Waliine Tribe came 
from Here-taunga (Hastings). They came, a great army, with boasting 
and pride, but they left with defeat and disaster, for they were opposed 
by Tamapo and the sons of Tu-ka-roua at Wliixi-iiga-otau, and there they 
left their pride as food for their adversaries. Those who escaped the battle 
hid in a cave called Ana-roa at Atu-pae, where they also were cut off by 
hunger and exposure. As soon as their friends became aware of the fate of 
the taua , they determined on revenge, and raised a second party to send over 
to conquer the victors ; but again their intentions wore brought to nought. 

It seems that a lady named Punaki-ao (see Table 2), from the upper 
Rangi-tikei, was taken as a wife by Taraia (her own husband being away 
at Whanga-nui at the time), and the two fled away to Here-taunga, and 
dwelt there at Puke-hamoamoa. After a time Tutu-mohuta, who was Puna- 
ki-ao’s father, left his home at Awa-rua and went to visit Taraia and his 
daughter. As soon as he arrived, Taraia asked him if he had met a war- 
party on his journey, and, as he replied in the negative, Taraia advised him 
to return immediately, telling him of the intention of the Ngati Tama- 
wahine to take Patea. Without loss of time Tutu-mohuta returned to 
Te Awa-rua, but found he was just too late, for the fires were still burn¬ 
ing where the war-party had cooked the father of Whiti-kaupeka, who 
belonged to Ngati Hau-iti; but the enemy themselves had gone. The 
chiefs of the Here-taunga party were Rua-te-kuri, Tawhao, and Rangi- 
tau-ira; and the maimer of their attack was as follows : Coming upon 
Whiti-kaupeka’s party suddenly, they feigned hunger, and asked Whiti 
for his dog as food, and when this was denied them they killed the dog. 
After it was cooked they offered some to Whiti, who, wishing to prevent 
trouble, took it; but while he was eating they suddenly set upon him and 
killed him. As soon as Tutu-mohuta found out which direction the war- 
party had taken, he and his wife followed them up, and came upon them 
at Manga-weka. The war-party tried to detain them until the morning, 
intending to kill them during the night; but they escaped unobserved, 
and reached O-hinga-iti, where Tumehau and Tumore, with a large party, 
had gathered to resist the invaders. Immediately on their arrival a meeting 
was held to decide on the best course of action, and while they wore gathered 
the war-party came upon them unexpectedly, being in the pursuit of Tutu- 
mohuta. They fought there at O-hinga-iti, the inland tribes combining to 
resist the invaders ; with the result that Ngati Wahine were defeated, and 
their leaders Rua-te-kuri and Tawhao slain; but Rangi-tau-ira and Tu- 
purupuru escaped. But again misfortune dogged their stops, for, having 
reached Manga-o-hunu on their way back to Here-taunga, they were over¬ 
taken by a severe snowstorm, so they took shelter in the cave O-huakc 
(on the Rangi-po Plains); but, as the cold continued, they, and their fol¬ 
lowers also, perished through hunger, cold, and exposure. In this fight 
the invaders killed Tamapo, who had previously resisted them; but other¬ 
wise they had but little success, while their own party was practically 
exterminated. 

Aftex this fight Ngati Tama, Ngati Whiti, and Ngati Hau-iti lived 
together as neighbours on the west side of Moa-whango. 

Soon after this affair Tahuna, a Ngati Apa chief, and his party travelled 
from Whanga-nui to Rangi-tikei to visit whare-pu-rakau. All went well 
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till one day Whare-pu-rakau returned from a limiting expedition in the 
bush and found his son Bangi-pa-whatiri covered with blood, and upon 
inquiry he learnt that Tahuna’s child had beaten his son. Ho therefore 
killed Tahuna’s child, and the father, in fear for his own life, fled back to 
Whanga-nui, where he collected a war-party about eight hundred strong 
and travelled back to Tawhiti, on the Bangi-tikei Biver, where Whare-pu- 
rakau had gathered Ngati Tama, Ngati Whiti, and Ngati Ohuao to resist 
the inevitable attack. For a time Tahuna and his party camped on the 
river-bed, subsisting on Whare-pu-rakau's kumaras, which they stole at 
night; but, as soon as Whare-pu-rakau’s people discovered the position 
Tahuna had taken up, they resorted to stratagem, and threw a great 
quantity of wood and rubbish in the river to make Tahuna think a flood 
was coming, and that they (Whare-pu-rakau’s party) would not be able to 
cross over to the attack. Tahuna’s party saw the rubbish, and hurriedly 
left the river-bed and went inland; but while so engaged Whare-pu-rakau 
attacked them. In the fight that followed (known as Waha-kaka-roa) it is 
related that Whare-pu-rakau had a certain tniaha , but he was struck and 
disabled by the enemy, consequently was unable to use it. He afterwards 
made a proverb to the effect that if his weapon had only been long enough 
he would not have been wounded ; hence his uncle took the name of Tu- 
whaka-uru. When wounded, Whare-pu-rakau discarded his taiaha and took 
a long spear, and, although wounded, succeeded in killing Tahuna, whose 
party, seeing their leader fall, gave way and fled. They were pursued night 
and day, and it is said their bones may still be seen along that path 
(excepting perhaps Tahuna’s ribs, which were made into a bird*snare, which 
snare is still in a matai-tree somewhere at Moa-whaugo). 

This may be so, but we pakehas doubt if a snare would last for two 
hundred years exposed to all weathers; yet it is asserted that some of Whare- 
pu-rakau’s spears are still to be seen on Mr. Bat ley’s farm at Moa-whango. 
They aTe imbedded in a large and hollow cabbage-tree, where they were 
hidden, the tree eventually growing round them and gripping them as part 
of the tree itself. It is also related that Whare-pu-rakau was a very athletic 
man, and, near his place on the upper Bangi-tikei, he on several occasions 
saved himself from pursuit by clearing at a jump a narrow part of the river 
where the cliffs nearly meet. No other man would venture this hazardous 
feat; so he could defy his enemies*, and often did so. He lost his life by 
drowning in the Bangi-tikei Biver. As his party were crossing a dangerous 
ford, his wife got into difficulties, and in going back to assist he himself 
lost his life, though his wife was saved. 

Again Whanga-nui started on the war-path against Ngati Tama, whom 
they found living on the land between Moa-whango and Hau-tapu. A 
battle was fought in which Whanga-nui was defeated, Nuko and Tuahungia 
being slain. The invaders fled, and were pursued by Ngati Tama as far as 
Wai-paruparu. After this invasion the inhabitants of the Potaka Pa (just 
above the Awa-ua Pa) heard that they were about to be attacked by the 
Ngati Apa and other tribes. At this time there were no Ngati Tama in 
the pa—they were all away at Taupo; while most of the Ngati Whiti and 
Ngati Upoko-iri were away at Here-taunga. Before they could obtain 
assistance the taua came down on them. Te Kahu-o-te-rangi, of the Ngati 
Apa, and Nga-makako, of the Tu-heke-rangi, were the principal chiefs, and 
their followers numbered eight hundred men, gathered from Whanga-nui, 
Whanga-ehu, and Turakina. WTien the taua reached Potaka, they found 
that the people of this pa (mostly Ngati Hine-manu), although warned of 
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their coming, were quite unprepared, for a number of. men, among whom 
was the chief Wiianau, were surprised and killed while gathering matai- 
berries. Then the pa was surrounded and the siege commenced, but after 
four days Te Kata managed to slip out of the pa unseen, and escaped through 
the enemies’ ranks to seek assistance. He fled to Horc-taunga to bring over 
the people of the Ngati Hine-manu Tribe, who were living there. He was 
successful, and the chiefs Tao-rangi, Maka, Toia-iho, and Tu-te-rangi, with 
their men, hastened back with Te Kata to help Iheir kinsmen. Under 
cover of darkness they obtained entrance to the pa by ropes being thrown 
to them; and next morning, being so strengthened, a sortie was made on 
the besiegers, who quickly discovered, during the fight that ensued, how 
the garrison had been strengthened. So many of the enemy were killed 
by this sudden onslaught that they thought discretion the better part of 
valour, and so decided to sue for peace. 

Te Kahu-o-te-rangi called out his desire to Tao-rangi, who agreed to the 
request, so Te Kahu-o-te-rangi was taken into the pa, where presents of 
food were made and hakas sung, and so the peace was confirmed. 

In this fight, which was called Tini-o-te-kotiri (on account of the large 
number taking part in it), the Ngati Apa party killed Tama-kahuri-rangi, 
of the pa, and his death was afterwards avenged by a party from Te Awa-rua 
Pa, who travelled as far as Manga-whero taking prisoners, who were killed 
and eaten. They also journeyed to Turakina, where the Ngati Tu-heke- 
rangi and the Ngati Wai-riki were severely defeated. But though defeated 
in this fight they were by no means conquered: the spirit of battle only 
burned with *a fiercer flame, and the shame and ignominy which tarnished 
their proud name had to be wiped out at all cost. On reaching Whanga-nui 
they at once reconstructed, more determined than ever to wipe out their 
defeats, and this time cautiously divided their forces, one half going to 
attack Ngati Hine-manu and Ngati Hau-iti on the east side of the Rangi- 
tikei River, and the other half going to attack Ngati Tama and Ngati Whiti 
on the western side. This time the fortune of war was with them—Ngati 
Tama were defeated, and their chief Te Hainga and many others slain. 
And so the gentle game of “ tit for tat ” went on. Ngati Tama now sought 
utu for those deaths, and started from Motu-kawa with vengeance quivering 
in every nerve of their bodies. Again they were successful at Turakina, 
where the chief Taputu and several of his men met their death and “ chiefs 
burial.” After this victory Ngati Tama returned to the western side of tho 
Rangi-tikei, and when they arrived they found new troubles had commenced, 
and fresh work was in store for them ; for their kinsman Rangi-pa-whitiri 
(Whare-pu-rakau’s son) had just been despatched to the happy hunting- 
grounds. This chief had two wives, one belonging to the Ngati Kahu-ngunu, 
and the other, whose name was Hine-iro, was related to the Ngati Tama and 
the Ngati Whiti tribes. Rangi-pa-whitiri collected food for a feast, and 
took the food so gathered to the first-mentioned wife as a present to her. 
Hine-iro was very angry about this, for she considered the food had been 
gathered on her land, consequently it should not have been given to a 
stranger; so she gathered together a war-party of the Rua-kopiri and killed 
her husband Rangi-pa-whitiri. When the enraged lady’s taua had com¬ 
pleted this mission they returned to Whanga-nui. 

Then Ngati Tama and Ngati Whiti started ofi to avenge his death under 
the chiefs Hoko-o-to-rangi and his uncle Te Kiore; and at Pakaka (Karioi) 
they killed Tu-rere, and captured his son Tukai-ora. When Tukai-ora was 
taken prisoner he was loaded with calabashes, which were to hold the flesh 
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of the slain after it had been rendered down. But he, watching for an 
opportunity, threw them off, killed four of his captors, and escaped. From 
this great warrior descended Pehi Turoa of Whanga-nui, thus :— 

Table t>. 

Tukai-ova 
Hitana 
Pehi Turoa 
Te Rangi-hopuata 

Topia Turoi 

} 

Kiiigi 

Kingi 2, of Whanga-nui. 

As Hoko-o-te-rangi and his party were returning after their victory they 
were followed by a Nga Bangi taua from Whanga-nui, who came upon them 
at Wai-tangi. During the fight that took place Te Kiorc saw that his 
party was likely to be worsted, so he called out to Hoko-o-te-rangi. “ Escape 
while you can; go and live as a chief at Mokai Patea ; I will carry on the 
struggle without you.” Hoko-o-te-rangi replied, " I will not hide myself, 
for I am a chief. As I have sought this quarrel, I will carry it through and 
fight the enemy.” Bo they continued the fight, and soon both Te Kiore 
and Hoko-o-te-rangi were killed, and their party utterly routed. The 
survivors fled to Mokai Patea. It may be mentioned that Hine-iro and 
Te Kiore were brother and sister. 

After Tukai-ora escaped and reached Whanga-nui, word came through 
that Ngati Whiti and Ngati Tama had killed Tuhongia and Miki on the 
west side of the Moa-whango. Whanga-nui went out, fought, and gained 
a battle, in retaliation; but, not satisfied, took out another war-party, and 
captured a pa called Kiri-weka, where Bangi-wha-rawarawa, Horua, and 
Kai-toha were taken prisoners. 

After this, Ngati Apa murdered Te-ihu-tu at the O-tau-eru Pa (Taupo), 
which was occupied by Ngati Hau-iti; and so Ngati Hau-iti came down in 
full force on the Ngati Apa, whom they met in open field, and. after a severe 
struggle, defeated. Then they attacked the pa at Kaka-riki, which they 
took, killing a great number, and making several prisoners, among whom 
was Puao. In revenge for this Ngati Apa killed the chief Tu-tohu at Pou- 
rewa, at a place called Pukiore (Pukiore is west of Makohine Viaduct, near 
the Pou-rewa), and his death was avenged at the Pa-kihi-roa battle, fought 
at Tara-ketu (Manawa-tu). This battle was fought at the pa called by 
this name, and Ngati Apa were defeated. Again they were defeated in a 
fight where both sides met in open country at upper Tutae-nui. Ngati 
Hau-iti, not yet satisfied, assaulted the pa of Taumata-maire, in the district 
of Whaka-tara, which they took, and then returned home. Ngati Apa 
now sought reprisals at Mokai Patea. where they met Ngati Hau-iti^and 
killed Bepa-rangi and Te Pu-o-te-rangi, the former chief belonging to Ngati 
Whiti and also Ngati Tu-whare-toa. On hearing of this. Ngati Hau-iti 
started in pursuit of the Ngati Apa forces, and overtook them the next day, 
and in the action that ensued the entire Ngati Apa party was cut ofl. as 
they were few in number, while Ngati Hau-iti were strong, having obtained 
help from the Ngati Whiti, the Ngati Tu-whare-toa, and the Ngati Tu-mokai 
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tnbtb. Flushed with victory, they still pushed on in hope of further success, 
when thev were met and defeated by another taua of Ngati Apa at the 
battle of Te Taku-o-te-rangi, at a place called Korero-mai-wako (now Great- 
ford). This defeat was avenged at the battle of One-puhi, where the com¬ 
bined forces of Ngati Hau-iti and Ngati \Miiti overthrew Ngati Apa, who 
were not strong enough to resist them at that place, but who followed Ngati 
Hau-iti on their return journey, and overtook them at Pari-roa, on the 
O-roua ; but the Ngati Apa force, under the chief Takiao, was defeated, 
and their leader slain. Some time after this fight at Pari-roa there was 
another great engagement, at Kai-inanga (a pa near the junction of the 
Hau-tapu and Rangi-tikei rivers), in which Ngati Apa were victorious, 
although fighting against the combined tribes; but before this, and during 
the interval between the two battles, there came from the north the Tu-whare 
- Te Rau-paraha expedition undei the leadership of Waka None, Patu-one. 
Te Rau-paraha, Tu-whare, and others. They had a few guns in the party, 
and, as this was the first time these weapons were seen on this coast, the 
havoc they wrought was tremendous. This taua came down somewheie 
about 1819 or 1820, and it was this journey that gave Te Rau-paraha the 
idea of migrating to Kapiti, to be near the centre of European trade, which 
idea he put into practice about 1822, when his whole tribe (the Ngati Toa) 
removed thither. In order to strengthen his position, ho induced the Ngati 
Rau-kawa to make hekes (some of which we are able to describe) to his 
newly acquired land. From this time up to about 1825 the great Ngati 
Toa chief was actively combining business with pleasure in endeavouring 
to exterminate the whole of the Mua-upoko Tribe. Then the Ngati Rau- 
kawa chief Te Whata-nui, who had previously accompanied two or three 
of the hekes , intervened, and stayed his hand by taking up his residence at 
Horo-whenua, where eventually he died. Here he was looked up to as an 
ally and protector by the Mua-upoko, which indeed he was, for it was 
certainly he who saved these people from annihilation. Full accounts of 
these affairs have been published in “ The Life and Times of Rau-paraha,” 
and also in the Jour. Polynesian Foe. in a fine paper by Mr. S. Percy Smith, 
entitled “ Wars of the Northern against the Southern Tribes ” ;* therefore 
little more need be said. 

Before adding a few brief notes of these wars, some further details of 
fighting that occurred prior to these events can be given. kk After the 
capture of Kiri-weka,” said Major Kemp, in evidence given before the Land 
Court at Whanga-nui, " my grandparent went with a war-party to a place 
called Opetaka, on the Rangi-tikei River, and there killed Taka-rere and 
Rau-awa, and made prisoners of Ro-onga, Te Maka-taha-hapa, Pu-ronga. 
and others of the Ngati Whiti, Ngati Tama, and Ngati Hau-iti tribes. 
Afterwards took place the expedition of Te Mawai, the ancestor of Mohi 
Matene. He and his people went to Awa-rua, and, as visitors, stayed a 
short time with the people there, until one day Tara-mai-nuku said to Te 
Mawai k Get out your weapons.’ By these words Te Mawai interpreted 
trouble, so he got up with his spear in one hand and a pouwkenua in the 
other, warned his company, and then advanced to the assault-at-arms. In 
the fray that followed, Te Mawai killed Tara-mai-nuku, and then killed 
all the people of the pa; and no 'payment was ever exacted from the 
Whanga-nui tribes for their victory. 


* I am greatly indebted to Mr. Smith tor the use of his notes, also for his many 
•corrections and suggestions. 
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At Otairi, close to Ohingaiti, on the river-hats, some of Hakaraia's 
people were killed—namely, Rangi-kau, Kahu-aki, and others. Payment 
was obtained at Whaka-rau-wai, on the other side of the Rangi-tikei River, 
where the chiefs Ko-pare, Te Marama, and others were killed. The war- 
party then crossed the river to the west side of Rangi-tikei, and there Moe- 
roa called out, ‘ Who can reach up to heaven ? ’ Te Ope answered, ‘ I can’; 
jud he straightway put in a post as a sign to stop all quarrels (probably 
meaning that nothing could be gained by incessant fighting, and a better 
way to reach the desired goal would be to make peace). As a result of this 
fighting Ngati Tama fled from the district, and some settled at Kai-inanga, 
outside of the Rangi-tikei borders ; but befoie doing so some of them went 
to Oroua and there killed Pourau. 

•’ When they had settled at Kai-inanga, Moe-roa, who belonged half to 
Ngati Apa, and was there before they came, became alarmed, and thought, 
‘ Perhaps these people will become strong and take my land'; so ho 
gathered his people, and fell on the Ngati Tama at Kai-inanga, and killed 
Rere-mai, Pokai-kaka, and Te Oti, as well as a groat number of the people. 
Tahataha made a prisoner of Hine-iti, whom he saved alive. 55 

So ends Kemp’s version of the Kai-inanga fight; but the real cause 
seems to have been infringement of the sacred law of tapu. A chief named 
Poto died (Poto’s wife Koipoa was Hori Eingi's sister), and, in ordex to 
have his head properly preserved, a man named Hia-kai cut it off and com¬ 
menced operations upon it. While so engaged he was strictly tapu, and 
before this was removed by the tohungas he was accused of having fed 
himself with his own hands. Being unable to clear himself from the charge, 
both he and a man named Te Hopu were killed at Otawiri by Ngati Hau-iti. 
Te Hopu was not under the tapu at the time, but, as he warned Hia-kai, he 
was in some way mixed up in the quarrel, and had to pay the penalty with 
his life. As both men were connected with Ngati Apa, this tribe sent Te 
Ahuru to the pa where the Ngati Hau-iti and Ngati Tama were camped, 
on the pretext that he was the bearer of huia-feathers for the chief Pou-kaka. 
But his visit was a mere blind—he went to spy out the weak places of the 
pa; and when he returned with his report to the Ngati Apa they attacked 
in full force, and the battle of Kai-inanga ensued, in which the combined 
tribes were badly beaten with groat slaughter. A fuller and better account 
of Te Ahuru’s visit to the pa was related to me by Whatahoro, who said,— 

“ Te Ahuru’s wife was in the pa before the attack, and. as he had 
previously arranged a call with her, he arrived at the place in advance of the 
Ngati Apa force, and when night fell he whistled across the gully foT her 
to go to him. As he continued whistling the people of the pa said, k Listen 
to the wekas—surely bad weather is approaching ’; and they thought no 
more, but turned over and went to sleep. When they were all asleep, 
Hine-rua, Te Ahuru’s wife, quietly went out to meet her husband, and when 
they met he said to her, f Tell me which is the weakest part of the pa, and 
what do the people intend doing to-morrow.’ She replied, * The only unpro¬ 
tected part is by way of te paepae (i.e„ place of public convenience), which 
is quite unguarded. And to-morrow the people divide into three parts, 
one party of men going to dig fern-root, another going to the river to catch 
eels, and another, of women, going to the bush to gather hinau-berries. 5 

“ Then Te Ahuru returned to his people, and showed them all these 
things; and on the morrow the Ngati Apa taua went round—first to the 
party who were down at the river engaged at their eel-spearing, whom 
they surprised and killed ; then on to the place where the fem-root-digging 
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was occupying the attention of the men, who also fell a pToy to the taua ; 
then they attacked the women who were gathering the hinau-berries : and 
so, when the Ngati Apa entered the pa by way of te paepae, there was no 
one there but the old and young to defend the place. Consequently Kai- 
rnanga fell, and great was the fall thereof.” 

This greatly weakened them, for just before this fight Ngati Hau-iti 
had lost a great number of their people owing to a great inakutu , the be¬ 
witching of the Ngati Hau-iti by the Ngati Apa. It seems the latter had 
fled for protection to Otara after Tu-whare’s fight. The Otara (Ngati 
Hau-iti) were annoyed with them for staying, and consequently consuming 
their provisions, and spoke angrily to them about it; whereupon the Ngati 
Apa, in great wrath, bewitched them by their sorcerers Tu-mata-whiti and 
Moko, and then immediately left the district. My informant, Warena 
Hunia, of Parewa-nui, assures me that this man, Tu-mata-whiti, had an 
atua which had the wonderful power of shining like fire when consulted 
if the intended venture was likely to prove successful, otherwise it remained 
dull and motionless. The result was that many of the Ngati Hau-iti died 
of the spells laid upon them. 

So far in this narrative an endeavour has been made to keep the vari¬ 
ous events in their proper chronological order, hut dates have been avoided, 
for, although the dates have been assigned by Mr. S. Percy Smith and 
others to the principal raids and migrations from the north, when reference 
is made to these raids by Natives there is always a difficulty in knowing 
which one is meant; and, as events crowd together between the years 
1820 and 1840, there is less chance of giving each its proper place in 
history; consequently it may be necessary to give a continuation of these 
notes as supplied by informants in narrative forcn, rather than cut them 
up endeavouring to obtain reliable order. 

The fight at Kai-inanga. and also another at Pare-kaoa, took place 
after Whata-nui’s raid. Kai-inanga was first, then came Pare-kaoa’s death 
at Pou-kawa (near Napier), and Te Ao was killed some time after. 


Chapter IV. 

After the battle of Kai-inanga, the Ngati Apa returned to the outward 
part of Rangi-tikei—that is, the lower valley—but soon removed to Wai- 
rarapa for fear of an attack by the Ngati Tu-whare-toa ; but from there 
they were quickly driven hack by the Ngati Kahu-ngunu. They re¬ 
turned to Rangi-tikei, but ou their arrival were met by the Ngati Hau-iti, 
who had returned to avenge their defeat at Kai-inanga. The Ngati Hau- 
iti people mustered at Mokai Patea, where they were met by a Ngati Rau- 
kawa heke (migration) of four hundred men, besides women and children, 
under the chiefs Te Heuheu-nui, Te Rangi-mone-hurehu, and Te "Wltaka- 
rau. This was the second great heke from Taupo, but no particulars are 
available regarding the first (called Rua-mai-oro). At Patea the following 
tribes sent men to swell the numbers: Ngati Whiti, Ngati te Upoko-iri, 
Ngati Tama, and Ngati Tu-whare-toa. Then this great body journeyed 
down the river together till they came to Kai-inanga, where they spent 
some time making canoes to convey their provisions down the Rangi- 
tikei River. 

On leaving Kai-inanga some of the party went by land, and others with 
the canoes. Following the course of the canoes, the first day they c am e 
to Pounga, where they camped, next day reaching Otara. “ Here,” said 
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the old man who gave the narrative, we found no persons living, for the 
place had been abandoned for fear of witchcraft, by which many had died. 
We found bodies hung up in trees three and four together, and the sur¬ 
vivors had scattered. We instituted a search for them, and on the Ranga- 
tira we captured thirty-one prisoners. We found O-tama-kapua, Te Weio, 
and Te Tai-nui, and the principal men caught at these places were Potaka 
and To Rangi-tahua. This latter afterwards died by witchcraft, just as 
the others had done before him. 

“ Starting down the river from Otara, we reached Whaka-poka, and 
camped there, Ngati Hau-iti accompanying us. There we found a small 
pa, where some of Ngati Hau-iti were dwelling, and cultivating the land. 
Thence we reached Ma-karaka, and camped there for a time, finding people 
of the same tribe. Next we reached Te Mahoe, and then Te Pohue, where 
we camped at the mouth of the Pou-rewa Stream. There we divided, 
sending scouting parties to Oroua on our one side, and also in the opposite 
direction. One party came back the same day, bringing four people that 
they had captured, and next day our two reconnoitring parties returned 
bringing two more.” 

According to another account, the day after these two prisoners were 
taken, a strong division of the heke struck the main body of Ngati Apa 
between the Rangi-tikoi and Turakina Rivers. Here a battle was fought, 
in which the Ngati Rau-kawa were victorious, many of the Ngati Apa 
being killed, and their chief leader Ta-whiro captured. Then, at the feast 
in honour of the victory, all the dead bodies were brought into the camp 
and piled in a heap. On top of this ghastly pile the unfortunate Ta-whiro 
was bound, stretched, and then flayed alive by a lady named Pekenga, 
eventually being killed by Tanguru, who was of the Ngati Hau-iti, Ngati 
Whiti, and Hine-manu tribes. Then the combined tribes set to work, the 
ovens were kept at glowing heat, and the Ngati Apa required no further 
burial. 

Continuing this narrative the old man said, “ After Ta-whiro was killed 
we left Pou-rewa, passed Parewa-nui, and pushed on to the mouth of the 
Rangi-tikei River. As a gale was blowing, we hauled up our canoes and 
marched down the beach, only one canoe venturing out, and reaching 
Manawa-tu. When we reached this place we camped for the night, and, 
as the gale was increasing, we hauled up the one canoe that had reached 
us, and left it on the beach. Then we continued our march along the 
beach to Kapiti, where we saw Te Rau-paraha and Te Pehi. We stayed 
there about two months, while our leading men went on to Poneke to 
bring up Taiaha, of the Ngati Ira, and his people; and while they were 
away we captured several prisoners at Horo-whenua, among whom were 
Te Kowhai, Hunia’s mother’s brother, and a woman named Whaka-haunga, 
of the Mua-upoko. After some time we commenced our return journey 
to Taupo, by way of the Rangi-tikei. We came to Parewa-nui on that 
river, and there baked kaTaka-berries. Next day we commenced to eat 
the berries, and made ourselves very ill, like drunken men. We found no 
inhabitants there: if there had been any at the pa we should have killed 
them. 

“ Leaving Parewa-nui, we reached the mouth of the Ranga-taua, and 
camped there. There died that night the daughter of Te Heuheu and a 
Tu-whare-toa chief named Te Poka. We believe that they weTe bewitched 
by the Ngati Apa.” [As a matter of fact, they both died of wounds in¬ 
flicted during a skirmish with a stray band of Ngati Apa. Huru-hia was 
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the lady’s name, and she was famed for her extreme beauty. A great tangi 
was held over her remains, at which Te Heuheu caused her head to be pre¬ 
served, he himself calcining her brains, and strewing the ashes over the 
land, which he declared to be for ever tapu.]* 

“ Leaving the Ranga-taua we marched to Wai-tuna, and halted there 
while the heads of our dead were properly preserved.” [Wai-tuna was a pa 
about two miles above the Oncpulii Bridge ovct the Rangi-tikei River.] 
Some of our party who wcto going overland captured prisoners at Oroua* 
We were travelling in such a manner as to catch anybody in the neighbour¬ 
hood. Here at Wai-tuna our party from Manawa-tu joined us, bringing 
in one prisoner. Here we again divided into parties, some going up the 
Turakina Valley and the others remaining near the Rangi-tikei. The 
first-mentioned party took several prisoners, but we took none. 

“ From Wai-tuna we went on to Ma-karaka (at Kaka-riki), and from 
thence to Whaka-poka; from there on to Te Kiekie (Makohine), and 
from there to Otara. At this place we found Te Waha and Te Rangi- 
tahua. who had returned and resumed residence there, for the priest had 
exorcised the spot. Then we went on to Kawatau (a river on the east 
side of the Rangi-tikei, above Manga-weka), where we stayed for some 
time, as we buried the bodies of Te Poka and Heuheu’s daughter there. 
From thence we proceeded to Kai-inanga, where we left our canoes, and 
continued on our way to Taupo.” 

This journey, as described by our Maori friend, was called by him the 
“ Heke Kariri Tahi ” (migration of one cartridge), from the circumstance 
of their having very little ammunition. According to Travers, Whata-nui 
accompanied this heke for the purpose of conferring with Te Rau-paraha ; 
but, finding that chief absent, he returned to Taupo almost immediately 
to bring down his people. From the manner in which these strong armed 
bodies of men roamed over the Turakina, Rangi-tikei, and Manawa-tu 
districts, killing and making slaves of all the unfortunate Ngati Apa 
they met, one can form an idea of the state of the country at that 
time. 

We have notes of two later Ngati Rau-kawa hckcs, one of which came 
down before the fight known as Hao-whenua, and the other immediately 
after; but, as the first of these mentions the death of Taka-rangi at Ko- 
huru-po, that event had better be related first, as well as civil and other 
troubles related by the Ngati Apa themselves. 

Now, there was a battle fought at Tara-kite (near Rata), called Tawa- 
para, and after this Rangi-whaka-pou was murdered by Ika-whaka-ariki, 
both of Ngati Apa. To revenge that murder, the Kauae, in conjunction 
with Ngati Kahu-ngunu people, destroyed the whole hapu of Ika-whaka- 
ariki who were living at Huaki-tae-ore, across the Rangi-tikei, and at Rua- 
puta-uaki and O-weta-ra, down by the river (near Bull’s). 

When that war-party of the Ngati Kahu-ngunu came down to smite 
Ika-whaka-ariki, that chief fled to Whanga-nui, where he remained for 
some years, and when he thought he could return in safety he did so, and 
again took up his residence in his pa (below Bull’s); but members of the 
Ngati Kahu-ngunu Tribe were still on the scene, and the Kauae people soon 

♦ In Travers’s '* Life of Te Rau-paraha ” this lady’s name is given as Reremai, 
hat his informant was apparently in error, for Reremai was one of the victims of the 
Kai-inanga fight. 
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learned where Ika-whaka-ariki was hiding, and also his friend Orehu. So 
a raid was organized, and Ika-whaka-ariki captured without much trouble. 
When brought face to face with his captors he sang a song, and otherwise 
shewed his bravery; but this availed him but little, for very soon he had 
to go the way of all flesh, and trod the dim and distant road to Hawaiki. 

It was about this time that Rangi-iki-iki, after the death of his wife 
Kara, went away to Oroua, and Rangi-tuhaha went to reside at Te Wha- 
au-rongo (near Haleombe). 

The next affair that happened was the bewitching by Rangi-te-muri, 
which caused the death of a great number of Rangi-whaka-po’s people, 
also many of the Ika-whaka-ariki and Kauae. They weTe all living at 
Paewa, and very often went to the mouth of the Rangi-tikei River fishing, 
when they would send large supplies of food to their own places, and also 
to Rangi-iki-iki (at Oroua). Rangi-te-muri noticed this, and set about 
bewitching the track which they had to pass over. 

“ It happened this way,” said my informant, when telling of the event : 
“ This man Rangi-te-muri lived on the flat in front of the present Parewa- 
nui Schoolhouse, and the old track lay between the two swamps, where 
the road runs at present. Now, Rangi-te-muri looked out daily and saw 
the people passing and repassing with their loads of eels and fish, and. 
although they passed his door, they never gave him a present or left any 
of the fish hanging at his place. Then said Rangi-te-muri to himself, “ I’ll 
fix them.” And fix them he did, for he bewitched the track, and next 
time the fishermen passed that way (and they had to go that track, for 
there was no other) they travelled over it for the last time, and they 
received the punishment which was always meted out to those who 
touched bewitched things, and went to join their great ancestress, Hine- 
nui-te-po. 

When Te Kai-whaka-taha saw so many of his people falling under this 
potent spell, in fear of his life he fled across the river, where he fell into 
the hands of a party of Ngati Kahu-ngunu who were on their way to 
make war with Ngati Apa. They quickly captured him, and, as he 
was a man of great avoirdupois, they made game by exhibiting him 
round, on account of his immense size and fatness. He was then duly 
killed and eaten, and the spot where the feast took place was named, in 
honour of the event, Tapu-iko-koneke—meaning “the fat thighs of the 
quail.” 

After this, Rangi-tane came into the Rangi-tikei district, accompanied 
by Ngati Tauira. They went to Wai - tata - pia (now the homestead 
paddocks on Mr. Dalrymple’s run at Parewa-nui), a pa to the west of 
Rae-tihi (a sand-ridge on the same farm), and there they fought with Nga- 
riki and Tupa-taua. They were victorious, and, after having slain the 
chief Te Umu-o-te-hau, they went on to Te Awa-mate Pa seeking further 
quarrels. Nga-riki, after the loss of their chief, fled up the river. Then 
Hori Kingi sent two chiefs across the river, with full instructions to fetch 
some poha tuna (extra fine eels— i.e., the chiefs) home with them from 
Puke-puke Pa (a fortified pa on one of the lakes lying between the mouth 
of the Rangi-tikei River and Foxton, known to local residents as Humpy’s 
Lake), held by Ngati Apa; but warning was sent, and the two chiefs 
Rangi-hau-tu and Ao-kehu went out with a party and waylaid Rangi- 
tane, who were one hundred strong, and cut off almost the whole party, 
as out of that strong taua Te Wet a was the only man who escaped. This 
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battle was known by the name of Tu-raki-awatea, and was fought on the 
site of the Turakina Railway-station. The Tu-raki-awatea Pa stood on the 
other side of the main road, near the Turakina Bridge. The old pa on 
the opposite side of the river was known as Kopiro. Flushed with victory, 
the Ngati Apa followed up another party of Rangi-tane to Papa-ra+a 
(Oroua Downs), and annihilated them there. These losses naturally 
aroused the riri of the Rangi-tane, who obtained aid from the Nuati 
Kahu-ngunu, Nga Pakapaka, and Nga Mutu-ahi, from Daimevirke, and 
came against Pukepuke, but were again repulsed. Then they resorted to 
stratagem, and made it appear as though they had retired; but not so— 
they were simply hiding. Then some of the Nga+i Apa women and 
children went in a canoe over the river on to the flat to suck flax-blossoms, 
and before they discovered their perilous position they were captured. In 
this way Oko-rewa, Te Hakeke’s mother, was taken, as well as others; 
but before Rangi-tane got away with their prisoners, one of the women 
managed to call out to Rangi-hau-tu to follow, as his wife was a captive. 
He did so, but did not come up to the retreating taua till they came to 
the Manawa-tu, where, instead of fighting, a peace was patchod up, and 
Rangi-hau-tu was returning home in full confidence with the women, when 
he was set upon by his escort of Rangi-tane men, and cruelly murdered 
by Taka-wai. His body was left on a ridge called Te Ruahinc (a sand- 
ridge lying between the fertile and waste lands on the southern side of the 
Rangi-tikei River), but the women and children got back to the Puke¬ 
puke Pa in safety. 

A Waiata composed on the Occasion of Rangi-hau-tu’s Death, sung by a Rangi- 
tane Woman of the Pakapaka Hapu (mo te Matenga o te Rangi-hau-tu i patua 
e Taka-wai me ona taina ki te Ruahine Manuka). 

Me whakawai hoki e puanga akohu te patu tonu ai, 

Ka rau-ai to ringa mo nga ringa kino 

Kai te Ruahine mo Tanitia* tena kei roto mo te rangi Whititua,* 

Tena kei roto mo te Rangi-tvpu-ihi,* 

Tena kei roto mo taku roraruhu kai Pukepuke, 

Mo te rorotuna ki Kai-kokopu, 

I me kata atu au e hika i konei i. 

—I waiatangia mai mo te Eakeke i te 
u'hawhai hi kahutara. 

“ So died the great chief Rangi-hau-tu (storm-wind standing in the 
heavens) by treachery foul and dark. The proud canoe was broken up, 
and his people weie left stranded, with the raging sea all around them, 
but they were not engulfed ”—for Ao-kehu quickly sent messengers 
to ’Whanga-nui and Manga-whero, telling them what had happened, 
and seeking aid, which was readily given; and the combined forces 
travelled to Manawa-tu, where they defeated Rangi-tane at the Hara- 
keke Pa with great slaughter. (The site of the Harakeke Pa was the 
place now known as the Sugarloaf Hill, below the Manawa-tu Railway- 
bridge.) 

When this pa was first surrounded, word was hurriedly sent to Te 
Ahuru-o-te-rangi, who was then on a visit to the South Island. As soon 
as he received the message, he crossed over the Rau-kawa Strait with his 
war-party in canoes; hut by the time he arrived the pa had been captured, 
and many of its people killed and eaten. Te Ahuru-o-te-Tangi then 
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gathered all his people and attacked the Waipu Pa (on the Turakina Lake, 
the Maori name of which was Otiti: it lies on Mr. Lethbridge’s property, 
about three hundred yards from the railway-station), where the Ngati 
Apa were expecting and awaiting the inevitable attack: but the pa was 
a strong one and its people many, consequently it withstood the siege for 
a long time, and eventually Te Kahu-te-rangi, who was related to Te 
Ahuru-o-te-rangi, came to Waipu and made peace, after which the various 
hapus in the pa returned to their own homes. So ended the trouble in this 
quarter for a time; but only for a very short time, for Ngati Apa next 
joined forces with Nga Rauru (Wai-totara Tribe), and, for some real 
or fancied injury in coimection with Rangi-hau-tu s murder, they suc¬ 
cessfully attacked Pihaia, a pa on the sandhills between Putiki and the 
sea, on the Whanga-nui River. In payment, Whanga-nui travelled to 
Whanga-ehu, where they captured a large pa named O-hake-to, near the 
beach at that place, and here they killed O-take-hoke and others. Smart¬ 
ing under the defeat, a woman of the Ngati Wairiki went to Hawke’s Bay 
to gv,t help to revenge her people. When she reached Wai-rarapa she col¬ 
lected forces and returned, and her reinforcements joined with the men of 
Rangi-tikei, Turakina, and Whanga-ehu, and came on to the pa Tuke- 
a-maui, at Pari-kino, on the Whanga-nui River, which they besieged. 
The top end of the pa was defended by Manumanu’s descendants, 
and the middle by Ma-ruru. The pa was surroimded and eventually 
taken, but the part which the Manumanu people were defending was not 
attacked. 

Sam Woon, a well-known Whanga-ehu Native, has in his possession a 
mere pounamu taken by Ngati Apa at the fall of this pa. 

Seeking further details regarding this fight at Tuke-a-maui, the writer 
was told the following interesting story by the grandson of one of the chiefs 
who took part in the attack:— 

“ Some of the Ngati Apa people were badly beaten by Rangi-tane at 
Pohangina, and among those who were taken was a Ngati Apa chief named 
Te Ahuru.” [Te Ahuru was the man who, with his wife, arranged the 
attack on the Kai-inanga Pa, as related some few pages back. He was 
afterwards killed at Kapiti, when the combined tribes made their 
unsuccessful attack on Te Rau-paraha at that place. (An account of this 
attack has been published in the Jour. Polynesian Soe., so will not be 
further referred to here.) Details relating 10 the death of Te Ahuiu s daughter 
will be related later on.] “ However, in their eagerness to make this man 
a prisoner, they allowed some of his men to escape, who immediately fled 
away to Rangi-tikei, where they raised a party to seek revenge. 

“ Now, Rangi-tane, having captured Te Ahuru and others, kept them 
for a few days, and then set them to work to cany stones for the umus in 
which they were to be cooked. After enough stones had been gathered, 
they made the unfortunate men gather firewood for the ovens, then the 
leaves, and, last of all, they forced them to dig out the umus , and when all 
was ready the conquerors lined up for the haka which was to celebrate the 
victory; but, in the middle of the song, down came Ngati Apa—the party 
that the recent escapees had brought along. They smote left and right, 
and before many minutes were over the ovens were steaming, but they 
contained Rangi-tane instead of Ngati Apa. 

" Te Ahuru was doubtless well pleased at his release, but he desired 
still further revenge. So he sent messengers to Wai-totara and Patea 
4—Trans. 
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asking the Nga Rauru to bring kni and send men. The northern Natives 
heartily responded, sending two hundred fighting-men, besides many slaves 
nearing great quantities of the indispensable kai . When they came to the 
Whanga-nui Bivcr. Taka-rangi, the great Whanga-nui chief, who was after- 
'waids kill ed at Kohuiu-po, heard that the Nga Raimi people were in his 
territory, and he said ‘ What are these people doing here ? I will not allow 
them to cany food over me.’ So he sent out his men, and after a short 
skirmish Nga Rauru. retired minus their kai. "When Ngati Apa heard that 
Taka-rangi had intercepted those who were coming to give them assistance, 
they immediately started out, and took a large pa situated on the Kai-toke 
Lake 55 [about two miles from Whanga-nui No. 1 Line]. “ Whanga-nui, 
not to be outdone, travelled to Rangi-tikei, where they besieged the pa at 
Pou-rewa, killed Te Haha-o-te-rangi, and then retired. 

“ Then up arose Te Ahum and said to his people, ‘ I hear there is a 
brave man called Te O-raunga of the Mua-upoko. I will go to him and 
see if he will lend a hand to help punish Whanga-nui and Rangi-tane. 5 So 
he went to Wai-were, a pa at the south ond of Lake Horo-whenua, and 
laid his views and intentions before Te O-raunga ; but that careful chief 
said, ‘ No, I am afraid I cannot help you. for this taniwha you wish to 
destroy has two heads— i.e., Whanga-nui and Rangi-tane. If it had only one 
I would willingly go. But go on to Pori-rua. Te Huke-o-tungia is there, 
and he will assist. 5 So Te Ahuru went to Pori-rua as directed, but Huke-o- 
tungia said, f No, I cannot help ; but let us go to Nga-kaka-waha-nui 
(the loquacious parrots), at Wai-rarapa. 5 So they went on, and came to 
the pa 55 [near Mr. Bidwell’s], and there they found the two kakas famed 
for their great beaks. Te Whata-horo and Te Kaka-hou, and explained what 
they came for. After hearing all Te Ahuru and his friend had to say, the 
two great chiefs replied, f Yes, we will help you. Go home as fast as you 
can, gather all your people, and plenty of kai. , "We will follow in a "few 
days. 5 So Te Ahuru returned to Rangi-tikei; but as soon as he had gone, 
Whata-horo said to his friend, c Had we not better follow, at once, before 
Whanga-nui heais of our approach and has time to gather ? 5 So they 
started off from Wai-rarapa with a great army of over three hundred men 
of the Rakai-whaka-iri, the Ngati Kahukura-a-whitia, the Hamua, and the 
Ngati-moe tribes, all branches of the Ngati Kahu-ngunu. 

“ When Te Ahuru left Wai-rarapa he arranged with his own people to 
have supplies of food ready, and with this purpose in view he came on to 
Whanga-ehu; but no sooner had he called his people together than a great 
war-party was seen approaching from the south. The people were much 
afraid, and said to Te Ahuru, f What is the meaning of this ? 5 Te Ahuru, 
although he felt considerable apprehension, replied, # Perhaps it is our friends 
from Wai-Tarapa and Pori-rua. Let us go forward to meet them. 5 (The 
Pori-rua people had also joined, although they had at first refused.) So 
the two parties met, and the apprehensions of the Ngati Apa were quickly 
set at rest by the joyful discovery that the taua was led by their Wai- 
rarapa friends. After the customary feast had been disposed of, a war- 
dance was executed, during the excitement of which some of the brave 
fellows advised going on to Whanga-nui that night. Te Ahuru opposed this, 
for he wished to have time to gather all his available Ngati Apa force. 
But Tui, the tohunga travelling with the taua, settled the dispute by 
saying, f We will go now, for even at this moment the Whanga-nui people 
axe preparing to resist us, and to-morrow we will meet their party and be 
victorious. 5 55 
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The Prophecy by whtcic Tut excited the Taita to go on. 

Ter^ U te al <i taua Takiri ana mai. 

Kai Tongariio e, ko te mamaru, 

E whakakaka ra i cma rau, 

Kia riro mai ko Tu-kapua 

Kai riro mai ana ko Huiu-tara 

Kia whakatauria iho te kohu ka kikinia 1 

K \> titiro ho ure ngorenaore no Paldhi 

No muri ka wliati te piki 

No tnra kai te awatea, 

Kua moea e au ki tc po 
E tu ana Kai-whara-vhara 
Ka ntnmini kai Ota-aue 
Kia tangi mai to karoro, aue ! 

Taku kai he pho tangata 

E he wai ka kato te w<** o Whanui-uui 

Kai u kei uta ka huri Taikoila 

Ka huri ki Waiwlri 

Ha ra-mai«i ona rau 

E tui, ki an kakan ai e 

Bum e. Bum e, kai tar aha e i. 

[TRANbLAHOX.] 

Lo ! the morn of wrath, is dawnina. 

At Tongariro the hundred are bemg 
Incited to defeat Tu-kapna and Hmu-taia.* * * § 

Enveloped by the mist they will a^emble 

For the fight. They will look on u^ with disdain, 

Unworthy to fight against; but they will be 
Defeated at daylight. 

At night I dreamt—I beheld 

Another victory at Kai-whara-whara.f 

They were also overwhelmed at Ota-aue,{ 

Causing the sea-gull to scream, u Aae ! alas 1 
Oh ! my meat the stench of human corpses." 

Held back is the wave of TVhanga-nui 
Lest it should overflow Taikovia 
And ilso Hood tVaiwiri.f 
The hundred attacked me in vain. 

Two to one against me, I defeated them. 

And glorious was my victory. 

So they started off that night, taking the road by the sea-beach, and 
just as day was breaking they ran. right into the Whanga-nui war-party 
at Kai-whara-whara (the South Spit, AVhanga-nui River). Still under the 
excitement of the recent haka, the invaders made short work of the sur¬ 
prised YThanga-nui-ites, and before very long tLe pair of kakas with great 
beaks were counting the spoil. They made a pile of the dead men four high, 
laying them crossways as children cross and recro&s their hands in play. 

How long the row was,” said my informant, I don’t know—perhaps a 
mile, perhaps less—but. at any rate, as soon as the wall was built, VTbata- 
horo and his companion said to Te Ahuru, * Here is payment for you. Is it 
enough ? ’ and so they gave the whole pile to Ngati Apa as a hakari foi 
them. While the feast was going on, Tui, the tohunga, got up and sang 
another song, in which he described other places that would be taken, and 
told the names of tho chiefs to be killed. So the party, taking his good 


* Tu-kapua e Huru-tara—Men of tho Wai-rarapa taua. 

t IDu-whara-whara—South Spit, tVhanganui Biver. 

j Ota-aue—A pa on the Awarua Creek below Putiki. 

§ Waiwiri—The lake usually known as Pa-pai-tonga. 

4*—Trans. 
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advice, advanced, bent on mischief. They attacked the pa Ota-aue ” 
[on the Awa-rna Creek, about half a mile below Putiki], “ where they 
captured all the inhabitants, and sent them as slaves under escort to Rangi- 
tikei. Then on again they went, determined lo take the large pa at Pari- 
kino named Tuke-a-maui, which was known to be full of people. It took 
the war-party several days to effect an entrance, but they eventually dragged 
down parts of the palisading by tying flax ropes to the middle of short 
pieces of wood, throwing them over, and then pulling. After this victory 
the war-party retired, carrying with them many slaves, and satisfied that 
at least one "of the taniwha’s heads had been considerably damaged. The 
old pa Tuke-a-maui stood on the rising ground above Kai-tangata, the old 
name of the pa now known as Pari-kino. Pari-kino was a pa on the cliff 
side of the river, opposite Kai-tangata. 

“ Now for the other head: Flushed with their recent conquests, Te 
Ahum now decided to give his friends a skirmish with Rangi-tane ; so he 
again gathered his Ngati Apa force, and, joining with Wai-rarapa, they 
marched away, having previously sent out spies, two by two, who were to 
hunt the district, and let the main body know where the most people had 
congregated. Soon the scouts returned with their report to Orini (near 
Tahora-iti), which the taua had now reached, and informed the leaders that 
all the people in the district had vacated the small pas and fled to Rai-kapua, 
a strongly fortified pa on the Upper Manawa-tu River, having a high inac¬ 
cessible cliff immediately behind it. So the war-party laid siege to this pa, 
and carried on the operations with such fmy that in a very short space an 
entrance was gained, and the slaughter of the defenders commenced. Alto¬ 
gether two hundred poor wretches were killed, and one hundred taken as 
slaves; and again the dead were piled up in a row four deep, with the captives 
on top. Then said Whata-horo to Ahuru, * There is your second payment. 
Divide this pile into two equal parts, and bind the dead on the shoulders 
of the living.’ So he gave half of the captives to the Ngati Apa party and 
kept half himself, and the two tribes separated, each forcing their slaves 
to carry home theiT dead comrades, who were no doubt destined to grace 
the board at the first feast. Thus was the tamwha’s second head destroyed. 
The descendants of the slaves captured on that occasion are still to be found 
at Pori-rua and Wai-rarapa.” 

KO TE MATA TENEI A TUI, MATKNGA I TAHXTRI AI RAI-KAT»r 

[Tui’s Song before the Capture of Rai-kapua.] 

Takoto paranga he matuku 

Takoto paranga he matuku 

Ka whaterotero mai te arero huare ki waho 

Hora ana te huruhuru o tona ure 

Te hokinga mai o te Parekura i te koru ra. 

Aha ha he pane whiti, aha ha he pane taonga, 

He niho tete mai i .runga o te turuturu, 

A taina a he aha ka nene ka tangi koe e. 

Thii waicUa is a vision and a prophecy as to what the result of the assault 
on Rai-kapua would be. 

After this, a woman of rank belonging to Ngati Wairiki was killed near 
Turakina by Ngaiti Whiti, so Tama-te-kura collected people from Whanga- 
nui and Manga-whero to avenge her death. The party travelled to Rangi- 
tikei and took a pa called Toko-rangi (Whanga-ehu), where they killed the 
chief Poa-tawa and a great number of people, and after the usual celebra¬ 
tions returned home. After this Tawhero-haki was killed in retaliation ; 
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consequently Pehi Turoa, the great Whanga-nui chief, went to Manumanu’s 
relatives and said, “ We must have payment for this man’s death.” So 
they gathered a force, and went to seek revenge at Muri-motu. where they 
killed Tama-tc-kura, To Kahu, Toetoe, and others belonging to Kgati Tu- 
whare-toa. They afterwards had another fight at Tiki-rere, where more 
people of tliis same tribe were killed. And so the quarrel went on; 
but, as the complicated law of utu entailed fighting among various tribes 
outside the Raugi-tikei district, these quarrels need not be followed further. 

After this, more civil trouble arose owing to one of the Kauae people 
named Te Hina beating and otherwise ill-treating his wife. She objected 
to this, and fled across the river to her people to complain. They were 
angry with Te Hina for this, and to square matters they took from the 
woman a famous tiki belonging to her husband; and when she afterward 
returned without the tiki, he bethought him of ancient grievances (although 
up to this time Kauae and Maero had lived together as neighbours), and 
remembered the annihilation of his people by Rangi-te-muri; so he gathered 
some of his people, made a raid, and captured Maero, Tau-iri, Te Hanea, 
Mokomoko, and Pauhu, as well as many others. He also recovered his 
tiki and other property, and, to properly punish these people for taking his 
wife’s part, or else taking his tiki, he made a great fire and scorched his 
prisoners over it, in much the same manner as eels are treated for fattening. 
(It was an old-time custom with the Maoris on this coast, when on an eel¬ 
fishing expedition, to gather together all the small and skinny eels caught, 
and then light a fire of fern down by the water’s edge. Then the contents of 
the hitiaki were emptied into the middle of the fire, and it was supposed 
that by this persuasive treatment the unfortunate eels that managed to 
crawl through and reach the water would eventually grow laTge and fat; 
and who would doubt it \ This custom was called Tumitunu hi te ahi.) 

After the burning, Te Hina had his prisoners liberated and sent them 
away, and, as they were his wife's relatives, he acted kindly, and did not 
kill any of them except Pauhu; but they resented his kind treatment, and 
immediately commenced to make plans for avenging their insult. First 
they commenced going to Oroua, but eventually decided to go to Awa-mate. 
Soon after settling there they received a visit fTom a chief named Tama- 
whi-rangi, of Ngariki, who was connected with Maero, but who was also 
related to Te Hina. Him they took and killed as a first blow in revenge for 
their burning. When Te Hina heard how his relative had been received 
at Awa-mate, he left his pa at Tu-nuku, above Kara-riki, and hastened 
with a war-party to revenge that death; but he was himself killed, and 
his party driven home. When Wai-tene heard that Te Hina had been 
killed, he sought assistance to punish Maero, and was aided by the Mua- 
upoko, Ngati Kahu-ngunu, Nga-wai-riki, and other hapus of Kgati Apa. 
This large force attacked Te Awa-mate, which was an island in a lake, but 
did not take it, not having canoes. 

(The Awa-mate Lake is a long, narrow body of wateT, curved round 
something after the shape of a horse-shoe, lying on Mr. Dalrymple’s property 
at PaTewa-nui. When the writer first saw it, many years ago, the island 
referred to had a peculiar appearance, owing to a number of trees standing 
with their roots upwards—the remnants of ancient fortifications,. called 
puivhara, upon which platforms were built. The same thing was noticed at 
other places when we were children, but not to the same extent; but these, 
like many other objects of which we then took but little notice, have long 
since disappeared.) 



102 


Trcnisactio?is. 


Finding they were unable to take the island, the war-party retreated, 
but almost immediately returned to the attack, and on this occasion they 
killed Kakaho. the daughter of Te Ahuru, and others ; but again they 
were unsuccessful in taking the pa, and so again they retired. 

" The muidor o{ this poor girl, 5 ' said my informant, “ was a very dis¬ 
creditable act ” ; and while ho gave the following details, the old man’s 
eyes filled with tears. 

Before Te Ahuru went to fight Te Kau-paraha at Kapiti he had a pre¬ 
sentiment that he would be killed at that battle, for in a vision (dream) he 
had seen his own head fixed on the top of a polo ; so he gave to his daughter 
his mere pounamu called Te Rito-harakcke (young blade of tho flax), with 
the instructions that she was never to part with it, and also that she was 
to wear it night and day, but in such a manner that the cord which held 
it round her neck was to be kept concealed beneath her mat. 

When the poor girl was captured at Awa-mate, her captors formed a 
ring round her, and she was ordered to sit down in the enclosed space ; but 
she refused, and said, “ Why should I sit down to be killed ? Allow me to 
stand and sing my death-song, after which I will be ready.” Then she 
asked Te Kahawai to give her his mat so that Lei body might be co\ered 
after she was dead, and Te Kahawai without a moment’s thought complied 
with her request and laid down his mahiti (dog-skin mat) on the ground 
before her. 

While she was singing Te Kahawai noticed the tears trickling down her 
cheeks, and when the tangi was finished he said to her, “ Why were you crying 
just now ? ” Kakaho replied, “ Do you ask mo why 1 was crying ? If 
you were a woman, as I am, you would know very well why I was crying.” 
Continuing, she said, I, like you, am going to be a fish of the sea, for [ am 
a woman of much blood; and may this thought carry you to death, for 
you are not a man of your word.” (Some reference to the fact that the 
hahawai fish, when caught, bleeds more freely than any other fish known 
to the Maori.) 

Then one of the party took a tolcotoko , and. giving it to another chief, 
he said, “ Kill hor with this.” Kakaho overheard the order, and immediately 
cried out, c ‘ Let me not die by such a moan weapon. If die 1 must, kill me 
with this.” And as she spoke she drew from her bosom the mere To Rito- 
harakeke, and held it aloft. The man who had the t oh it oh) seized the 
mere, calling out, u Yes, it is a good weapon, and a good girl,” at the same 
time striking her a blow that laid her low for ever. 

Then it was noticed that her body was tapu. being prelected by ilio mahiti , 
which by this time was wet with blood welling from the, death-wound; 
consequently she was not eaten, but buried as befitted a chiefs daughter. 

As soon as it was discovered that the girl was dead, Te Kahawai turned 
to Paihure. the man who had killed her, and said, “ Why did you kill her 
in defiance of my protection ? ” and, receiving no satisfactory answer, he 
took the mere , and Paihure also fell to the ground, a dead man. 

After the siege, Macro and Tau-iri were so worried by the appearance 
of the JTgati Apa almost daily, and also by the shortage of their food-supply, 
that they determined to evacuate the pa and go to Ao-rangi. So they 
quietly left Te Awa-mate and went to Oroua; but the Ngati Apa people 
followed them up and killed several, but the chief person killed was a woman 
named Hiango, and she was killed by Wai-tene. After this the Maero 
people resolved to scatter; so Hura, Rihi-mona, and Rene-hura wenl to 
Horo-whenua for safety, the others all going to different places. 
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Chapter V. 

Now, when Te Hakeke grew up he desired to obtain further revenge 
for the death of his father Bangi-hau-tu ; so he went up the Baagi-tikei 
Biver and conferred with some of the chiefs there, with the result that a 
war-party of the Tupa-taua and Nga-riki ha,pus journeyed to Manawa-tu, 
where they surrounded the Pahutu Pa (near the 1 nidge at Palmerston 
North), at which place Bangi-hau-tu s murderers were living. The invaders 
were fairly successful in this little tribute to the dead chiefs memory, for 
two of the chief culprits (brothers to Taka-wan the real murderer) suffered 
for their relationship, and their spirits fled to the Berenga AVairua (spirits’ 
leaping-place), and Te Hakeko himself had the satisfaction of killing the 
man who had held his father down while he was being murdered. How¬ 
ever, justice was not always meted out to the ill-doers in those days, as 
now, for the real cause of all the trouble. Taka-wai, escaped, and so the 
party had to return to their pas with the lust for blood in their throats only 
partially satisfied. 


Table 7.—Showing the Ancestor Kauae, from whom the Subtribe take their 

Name. 


Kauae-muri-ranga-whenua 

Horo*uta 

1 

Tu-patu-nui 

Ihenga-ariki 


Tutahi-ore-hua 

I 

Rangibikei 

I i 

Te Aokehu II Waka-ifci 

Tao-reia 

I r 

| Koukou-te-rangi — Kawa 


Rata-rua 

Kauae-i-ma 

_i 

Rute 

_I_ 

Te Kura Tutahi 

_i j 

Te Ofca-o-te-racgi 


Oko-rewa = Te Rangi-hau-tu 
Kaewa = Te Hakeke 


Te Apa-aiua 
Takerei. 


Kawana Hunia 
Wirihana Hunia 
children 
grandchildren. 


It will be remembered that after Te Hiango was killed, Bihi-mona. 
Hura, and others went to Horo-whenua for safety, and after a time the 
Mua-upoko people, with whom they dwelt, thought that Hura’s wrongs 
should be more fully avenged, so they came with Bihi-mona back to Lower 
Bangi-tikei to make war on Ngati Apa. They arrived, and halted just 
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below Purewa-nui, and sent out scouts to reconnoitre. The only peison 
the scouts discovered was Kaewa (Te Hakeke’s wife), whom they found 
with a companion gathering tutu-berries. She was uncertain whether she 
would be killed or not, but the scouts contented themselves by stating 
their object and asking for Hakeke, who was away at Turakina mustering a 
war-partv to fight Rangi-tane. Leaving Kaewa unhurl, the scouts con¬ 
tinued their search, and soon after found Ngoki, Kaewa’s sister, who was 
surprised and killed at O-taka-po, close to where the township of Bull's 
now stands. As soon as Hakeke returned from Turakina, he discovered 
what had taken place, and made all haste to follow" up the retreating war- 
party, and fell in with them accidentally at Wha-rangi (Manawa-tu), where 
they were busy in the swamps catching eels. Although thus engaged, they 
were working 44 with one eye open,” for they judged by the flight of some 
seagulls that they might be surprised by a pursuing party ; so Tu-ranga-pito 
was ready with a long-handled tomahawk, and Hakaraia was also near to 
bear the "brunt of the attack, and these two sought to engage the enemy 
while the rest of the Mua-upoko drew together. Then Hakeke remembered 
that these people whom he had come out against were his own connections,* 
so he sought a truce, and to do so ran up and threw hie dog-skin mat over 
Rihi-mona. Tu-ranga-pito was angry at thus being baulked of the excite¬ 
ment of a fight, so he tried to make trouble, and cried out, <e Who is that 
tupapaku (dead body) you have there 1 ” apparently endeavouring to excite 
them by reference to the late murder. But Hakeke seems to have been a 
man of peace, for, although Ngoki was Hakeke's sister-in-law, she was 
also a connection ( whaea ) of Tu-ranga-pito’s. Notwithstanding Hakeke’s 
command, Waitene (Ngoki’s brother) still endeavoured to kill Hura and 
Rihi-mona, but was checked by the others. Eventually the Mua-upoko 
people crossed the Mikihi Stream, but while they were crossing some one 
called out“ Ko Ngoki tonu ” ; but it was too late to cause further trouble, 
for by that time Mua-upoko were on the other side of the Manawa-tu. Hura 
and Rihi-mona never returned to Rangi-tikei. 

After these things Pouhu was killed by some of the Nga Riki and Tupa- 
taua people. Pouhu, it will be remembered, was one of those who suffered 
scorching at the hands of Te Hina, but who recovered from his wounds. 
He was one of the Maero hapu, and he was killed by Tahutaha and Maru- 
maru in revenge for the death of Te Hina, who was killed in assaulting Te 
Awa-mate pa, and also in revenge for Tama-whi-rangi, the visitor who was 
killed at the same place. It may be mentioned that this tribe, the Nga 
Riki, was a hapu toa, Hakeke and" all the other leading chiefs of Ngati Apa 
being connected with it. As utu for Pouhu's death, Hori-tc-hania and his 
companions killed one of the Rangaranga-tu people at Oroua. He thought 
first of all that he would kill Te Haena, who was an old man of Nga Riki 
living at Totara-tae-apa (Sandon), but he did not carry out that idea, as 
he was afraid of Te Hakeke; so he went on to Oroua, where he killed 
Pokana, of the Rangaranga-tu hapu, but spared his sister, who was con¬ 
nected with him by marriage. This murder was, even according to Maori 
ethics, a very discreditable transaction (he kanohi i pania ki te toto). The 
next item was that the Ngati Apa sought revenge for this, and went to 
Hakupu-rua (Oroua), where they killed, of the Ngati Tauira and Ngati 
Maero, the following persons: Mokomoko, Rcreopa, To Rangi-ta-koru, and 
Tara-wehi, who was a daughter of Hura, and also her brother Tahu-potiki; 

* Kaewa, Te Hakeke’s wife, was a ilua-upoko woman. 
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besides, tliore were a number of women taken prisoners, but none of them 
of any great name. Te Waitene wanted to kill Hura's two children in 
revenge for his sister Ngoki; bat Raugi-te-ika, of the Nga Wairiki, would 
not consent to this ; so they were spared, and sparing their lives saved 
further trouble on that occasion. But rest was not yet. Ntmti Macro. 
Ngati Tauira, and Rangi-tane combined to attack Ngati* Apa, &o they came 
to Te Puru, near Kaka-riki, on the Rangi-tikei River, whore they met their 
foe; but they also met defeat and disaster, for at that siege two of their 
leaders—namely, Urnupo and Rongo-mai-tai—were killed; but Kakapa, of 
Tauira, and Ropilia Piriha, who were both captured, were spared. The, 
leaders of the victorious Ngati Apa w-ore Hura and Rihi-mona, who hud 
come up from Horo-whenua on a visit, but who afterwards returned to their 
people the Mua-upoko. 

It was about this time that Te Rau-paraha settled for the second time 
on Kapiti (To Rau-paraha actually settled on Kapiti in 1824. but he came 
down the second time from Kawhia in 1821). and when he was established 
there he fought against Rangi-tane and afterwards against X^ati Apa. 
Them others of the Taranaki, Ngati Awa, and Ngati Toa tribes shifted down 
to Kapiti, so as to get out of the road of the Wai-kato and Ngati Mania-poto 
tauas. Some of these kel'es went by the sea-shore, others travelled inland 
searching for food, so all the hap us along the coast stayed in their various 
places, but for a short time endeavouring to evade these migrating parties. 

Rangi-tane and Ngati Kahu-ngunu now" sought revenge for the death 
of Rongo-mai-tai; so, when Te Hakeke found that they were on the way 
to Turaldna, he decided to gather all the available Ngati Apa together and 
meet the enemy there. With this purpose in view he hurried to Tuxakina ; 
but before he reached that place he fell in with a taua from Whanga-nui, 
w'ho were travelling by canoe to Kapiti, but w r ho had landed on account of 
bad weather. They caught him, and carried him on to one of their canoes, 
where they held him down, endeavouring to kill him by cutting his throat 
with a shark’s-tooth knife; but lie strove wuth his great strength, made a 
gigantic effort, and threw- them aside as little children, and so broke clean 
away from them; and then, w T hen at some little distance, he called hack to 
his pursuers, “ I am Hakeke, the groat Hakeke. Yon cannot capture me." 
They could not, although they tried; and Tc Hakeke ran back to Rangi-tikei. 

The Rangi-tane party went on to Turaldna without knowing anything 
of this, and, as the Ngati Apa there had not received Te Hakeke’s warning, 
they were quite unprepared. When the taua consisting of the Ngati Kahu- 
ngunu, Rangi-tane, and Mua-upoko hapus, under the chiefs Te Whet a, 
Te Aweawe, and Hori Kingi, in all 340 persons, were travelling down the 
coast to the attack, they w r ere discovered by Te Wai-tene, who immediately 
warned his people. Only a small party of defenders could be raised at a 
moment’s notice, but these few- were angry and desperate men, and so. 
nothing daunted, Te Wai-tene the brave and his six companions of the 
Nga Riki attacked that great combined army; but, although brave and 
strong, these seven were but as a few grains of sand before the whirlwind, 
and soon Wai-tene and his brother Te Hokinga were speeding to meet their 
ancestors on the dim shores of the spirit-land. But Hori-te-mohi and his 
elder brother escaped—all the armies of the world were not strong enough 
to take them.* This affair is known to the Maori as the Turaki-awatea 

* The spear with which Wai-tene was killed is new in the hands at Wiiihana Hunia, 
of Otafei. 
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fight, and it took place at Te Kopiri, near the railway-station, Turakina. 
Alter this, peace was made. Te Eangi-tc-ika conferred with Mua-upoko 
and Rangi-tane, and thcv returned home ; but on their way, when ueai 
Te Ara-tau-mahi (Bull’s), their good resolutions melted away. The oppor¬ 
tunity to kill some one could not he resisted. Was not the excitement of 
the fight the very spice and essence of expectance 1 So they tailed Ilatoa, 
of the Ngati Apa, at that place. The hue and cry was quickly raised, Nuuti 
Apa followed them up, and at the Manawa-tu River they came upon them. 
There a skirmish took place, with the result that Pn-anga, of'lhe Rangi-tane, 
and others were killed, though To Wet a, whom they were anxious to take, 
escaped up the river, though badly wounded by a spear-thrust in the thigh. 
(This was the same man who escaped on a previous occasion when attacked 
by Rangi-hau-tu and Ao-kehu.) Ngati Apa then returned home satisfied, 
having avenged both their late defeat at Turakina and the minder at Te 
Ara-tau-mahi (Bull’s). 


Chapter VI. 

It seems to have been about this tim° that the battle of Manga-tootoe 
took place, in Hawke’s Bay, between the Manumanu people and Ngati 
Kahu-ngunu, at Manga-toetoe, where Rewharowha and other chiefs of 
Ngati Kahu-ngunu fell, some thirty in all; and again they were defeated at 
Pou-taka, where the Ngati Apa and Koiri people killed Tua-whilu. For 
payment Ngati Kahu-ngunu obtained help from the Ngati Apa and Ngati 
Maru tribes, who assembled at Here-taunga under the command of Tangi- 
te-Tuxu, Roro, Rangi-nui-kapo, and Te Rei. 

The combined forces then travelled to Mokai Patea, where they found 
Pokai-tara, of Ngati Wliiti, living at Whiringa-o-tau; so they killed him, 
and then crossed the Rangi-tikei River, where they killed Te Rahui, who 
belonged to the people living on that side of the river. When Pehi Turoa 
heard that the Ngati Kahu-ngunu were in the Rangi-tikei district, he wished 
to assist them, so he and Kaeaea (usually known as Taringa Kuri), of Ngati 
Tama, raised a party and went to help. As soon as Ngati Wai-riki heard 
of this great army advancing, they sent messengers to Rangi-tikei, Whanga- 
ehu, Turakina, Manga-whero, and O-takapo, and raised a force to check the 
advance of the combined tribes, who had now joined. They met the enemy 
at the place where the town of Marton now stands, and, after a challenge 
to single combat had been given, the chiefs Kapia, of Ngati Wai-riki, and 
Rangi-nui, of Ngati Kahu-ngunu, met, and after a hand-to-hand conflict 
Rangi-nui was killed. Upon seeing the fall of their chief leader, the NgaU 
Kahu-ngunu lost heart and fled. In this battle, which was called Taku- 
te-rangi, the Ngati Kahu-ngunu numbered 1,600 men (probably greatly 
exaggerated, for our friend is speaking a la Maori), while their victorious 
opponents mustered only about 340. 

After this the taua reconstructed, and went on to Here-taunga, whence 
they had come, still determined on mischief. When they arrived at Maka- 
roro (head-waters of Wai-pawa River) they found the Ngati Upoko-iri and 
and Ngati Hine-manu living there. So they attacked the pa and defeated 
its inmates, killing twenty-two of them. Some of the survivors from Pona- 
pona fled across the Wai-pawa River, where they rallied, and in turn defeated 
their enemy at Wai-pohue, Pou-kawa, near Wai-pawa (Jour. Polynesian Soc., 
vol. ix, p. 74), and killed Rangi-maona-ariki, one of the chiefs of Tangi-te- 
raru’s war-party. After this defeat Tangi-te-ruru hastily returned home. 
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The next item in the chain of events was another heJcc, which the narrator 
affirms took place before the battle known as Hao-whenua, which was 
fought at Pakakutu, near Otaki, in 1833 or early in 1834. The description 
of the journey was obtained from one of those who took part in it, as also 
was the previous one recorded. So the story may be given for the most 
part in our friend’s own words. 

“ Wai-kato came down, a great migration of eight hundred strong. We 
came by way of Taupo, and joined the Turakina River at its head-waters, 
and wore two days travelling down-stream. Then we struck over to the 
Rangi-tikei, and at Wai-tima, on the farther side of the river, we caught 
Makere-rua, Moekau. and others of the Ngati Apa. Before this, when 
travelling from the Turakina Talley to Pou-rewa, at the mouth of the Manga- 
raupi, we found other people of the same tribe, whom we caught, and carried 
along with us to Kapiti. They were Tai-hapara and Mohi. Further on, 
at the Whaka-moe-takapau bush, we captured Tumata-whiti and others. 
They were busy preserving birds when we surprised and captured them. 
This man Tumata-whiti was a sorcerer. His own wife said he was an 
alii-taraiti ” [probably this word means M firelight 15 : ahi = fixe, taraiti = 
Maori mode of pronouncing “ light ”]. “ So we killed him, and took the 

woman along with us. At Kiwitea we took Te Kiore prisoner; but Kaka- 
raia, Pouri, and others escaped. Afterwards, when we reached Kapiti, we 
released Kioiv. and sent him back to assemble the hapu for the purpose of 
making an alliance with them. At Kai-kokopu 95 [one of the numerous 
lagoons lying on the sand between the lower Rangi-tikei and Foxton districts, 
about a mile from the sea, now known to sportsmen as Hunia’s Lake] <f Te 
Kiore found Te Hakeke, who acquiesced in the proposal. Te Kiore then 
came down the Rangi-tikei to Parewa-nui and other places. The tribes 
first met at Kai-kokopu, where the Ngati Rau-kawa chiefs met Te Hakeke, 
and the alliance was made. 

“ Soon after we commenced our journey down the Turakina Valley we 
came upon a hunting-party capturing and preserving birds. Of these we 
took ten prisoners, one of the principal captives being Amiria, the wife of 
Hirea. Also, at Manga-raupi, by the Pourowa Stream—that is, between 
the Tutae-nui and Pou-rewa streams—we took six more of the Ngati Apa, 
who were also preserving birds when we came upon them. 

“ We came out on to the river-beach Kokako-tahi, and travelled along 
the seaside to Oiaki, from which place we sent a messenger back to Hakeke, 
who came and joined us, and after that came the fight at Hao-whenua. 
Immediately after that fight we returned to Wai-kawa, fifteen miles from 
Otaki, and we stayed there for some time. Virile we were living there we 
heard that Hakeke had concentrated the Ngati Apa at Parewa-nui, so we 
went along to that place and found a pa built, where a great number of the 
Ngati Apa were residing with Hakeke. We were then four hundred strong. 
Nepia's pa was on the other side of the Rangi-tikei, opposite to Parewa-nui. 
Tlie Ngati Rau-kawa went into it and occupied it by force. This would be 
about the year 1830 ” [1833], 

“ We went straight on from Parewa-nui to Tu-rangi-wai-kani, on the 
other side of the Manuka bush inland ” [an old pa on the fiat below the 
Bull's racecourse]. ^ We went there for food, as the plantations ol the Ngati 
Apa were very extensive. Tu-rangi-wai-kani was then a very large settle¬ 
ment, about the same size as Putiki of the present day (1875). We stayed 
there for fully a month, the prisoners we had taken staying with us. Some 
of them we had returned to their tribes previous to Hao-whenua. 
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f * Coming up the river from there, we came to Te Ana and Te Baraka, 
at both, of which places the Ngati Apa were living in force. From there we 
went up to Te Pohue. and stayed there for two years and a half. There 
were three settlements between these places, full of Ngati Apa, for they 
were a very numerous people in those days. The reason why wc stayed so 
long at Te Pohue was that we had taken a groat liking to the land in conse¬ 
quence of the abundance of kakas. A whakatauki arose from this—namely. 

6 Noku tenei whenua ko rangatira 9 ; meaning. k This my land is the chief 
of lands. 9 After we left Te Pohuo we proceeded home. 99 

This may have been the migration known as the Heke Mai-raro, or 
fie migration from below," the north point being always referred to as down¬ 
ward. Another war is known as the Heke Whiri-nui, called by this name 
owing to the fact that the whiri or plaited collars of their mats were made 
very large for the journey. This is the name given by Travers, in the ‘ Lift 4 
of Te Bau-paraha," to the heke previously described, but called by the Maori 
narrator the Heke Kariri-tahi; and the Kariri-tahi migration is described by 
him (Travers) as having come down later, mider Tara-toa; but wo are in¬ 
clined to think the account given by our dark f riend is the correct one, though 
it is difficult at this date 4 to be certain, for after Te Bau-paraha was firmly 
established in his newly acquired land these heirs were constantly occur¬ 
ring, both to help him and also to participate in his nowly acquired wealth. 

Regarding the battle of Hao-whenua, to which some reference has been 
made, it appears that one of Te Bau-paraha’s sons, named Tupoa, was killed 
by Ngati Parere, a hapu of Mua-upoko. He was discovered lighting a 
fire (probably figurative language) at Kereru, so was waylaid and slain. 

Knowing full well the storm that this action would bring about their 
ears, Mua-upoko prepared for battle. Invitations were sent out to Rangi- 
tane. Ngati Apa, Whanga-nui, and Nga Rauru, all of whom responded 
and sent their contingents; and all the old people, women, and children of 
the Mua-upoko were sent to the pa at Papai-tonga for safety. 

The battle was fought at Otaki, at the rear of the present hotel, about 
half a mile from the mouth of the river; Ngati Toa, in combination with 
Ngati Awa, Ngati Rau-katva, and Ngati Tama, being victorious. It is said 
that seven hundred men were killed in this fight, and after it was over Te 
Bau-paraha attacked Papai-tonga, where he killed a hundred more. 

When Te Bau-paraha reached Waikanae lie noticed a black cloud 
hanging over Kapiti, and, seeing in this sign an omeu of further success 
he again attacked the combined tribes at Horo-whenua, where he seems to 
have had but indifferent success, for he was driven to Kapiti by Mua-upoko, 
Ngati Apa, Bangi-tane, and Pehi Turoa, of Whanga-nui, with his three 
hundred men. Between Hao-whenua and the next heke, which we are able 
to describe, occurred the death of Taka-rangi at Kohuru-po. An account 
has appeared in the Jour. Polynesian Soc.; but, as wo have additional notes, 
we will proceed to describe the events that led up to that battle and other 
affairs ; so wo will retrace our steps to the time of Kawana Hunia’s birth. 

Kawana Hunia, Hakekc’s son. was born at Wai-tapu, a pa far up the 
Rangi-tikei River, and when he had grown out of childhood his father took 
him to Oroua, and placed him in the care of Hamiora, who arranged to look 
after him. He did this with the idea of creating a friendship, and to pre¬ 
vent his people of the Ngati Apa molesting Ngati Tauira and Macro, who 
had ceased to reside at Te Awa-mate and that neighbourhood, and had 
taken up their abode at Oroua, on account of the strained relationship which 
had for a long time existed between these hapus. 
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There was a song, a sort o£ lullaby, composad by two old men named 
Te Kowa-kura and Taku-te-rangi about the event, a translation of which 
we have endeavoured to render into rhyme :— 


Kaati e tama te nolio i to whare, 

E puta ki waho ra ka lwore tana, 

Nga parae ka tokoto ki waho o "Whaka -aii* 

He uhi mai koe kowai to ingo i, 

'Mau e ki otu, ko te Raro-o-te-rangi. 

Kai ki mai to warrware, 

Ka pau te whakanoa e to tuii e te mano, 

Naku ia nei na te Kahue-pepo,| to Roa-wai-rerewaj. 

Kai whea o Tupuna hoi whakawehi mai i muii ano Whaka-tau-potiki,§ 
Nana tokotoko te rangi runt*a nei, 

Iva puta koe ki te whaiao ki te aomarama 
Hikaka te haere ki runga Taikoria,i| 

Pukana o kaiu, ki roto Manawa-tu, 

Kei o matua e tu mai ra i te one o to riri ka ngaro te tamrata. 
Aronui to liaere ki roto o Horo- wlienUu, 

Kia Powhiri mai koia e whaea, 

E rau a te waka kia paua to langi, 

To rau o te huia e noa te tinnna tera to piki te kokio xungu, 

Nga manu hunahuna, kaore 1 kitea. 

E te tini e te mano 

Kia takaro koe nga takutai e takato i w^ko Wai-wiri, r 
1 roto o Wai-kawa** 

Ka eke koe ki lunga o Puhe-hou,** 

Ka whakamau e tama ki waho Rau-kawa-ft 

Ko nga moana Ta e wliakawhana noa ra o Tipima i te kakau o te hoe 
Ngaro rawa tu ki Hawaiki. 


[Translation.] 

Arise, my son, and leave thy home; 
O’er Whaka-ari’s plains lot ’n ioaoi. 
If common folk inquire of thee 
Regarding mime and ancestry, 

Then proudly thou shalt make reply, 
L ‘ The Rib ot Heaven abow am I, 
Sprung from line of warriors bold, 
Descended from ancestor old, 

Name known in mythology, 

Whaka-t au-potiki. * ’ 

He uprated to the sky 
Up fro u earth the heaven high, 
Thereby making all things bright, 
For thee creating world of light. 

Ha den, hasten, let us wend, 

And Mount Taikoria ascend ; 

There wrathful gaze on Munawa-tu 
Where thy sires with courage true 
Bravely fought; and, sad to tell, 

• Upon its sands there many fell: 

Ah ! for their fall to payment gain 
Let not their spit its call in vain. 

To Horo-whenui, far away. 

Let us go without delay. 


* Wluka-arl—The Saudon distiict. 

t Kahui-pepe—The family of the Pepe (Pepe-mua, Pepe-ioto, Arc.i. who were actors in the drama 
of Apn-kura in tar Hawaiki. 

t Roa-wai-rere^a—All tall men, like the oftspring of Wai-rerewa, also connected with Apa-kora. 

$ Whaka-tau-potlki—Apa-kura’s son. 

1 Taikoria—A hill at Carnarvon, o\erlooking Hanawa-tu. 

r Wai-wiri—The lake usually known as Pa-pai-tonua. Pa-pai-touga b the island in the lake. 

** Wai-kawa and Puke-hou—Both at Otaki. 
t+ Rau-kawa—Cook Strait. 

See Trans. X.Z. Inst., vol. xxv, p. 427. 
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There grand the greeting it will be 

01 thy female ancestry 

When their civet again they see. 

All the tribe, with joy eh.te. 

The war-canoe will decorate. 

The hokio leather thou must wear 
Because it is extremely rare ; 

The hum’s c oimnon everywhere. 

On the joyful meeting-day 
You must your dignity display 
In fitting action, fitting speech. 

On Wai-wiri’s adjacent bench, 

Near Wai-kawu. Ascend tliou Puke-hou, 

Beyond Rau-kawa gaze o’er depths below. 

On it thy ancestors, in days gone by, 

Their paddles grasped and made their wakas fly ; 

But they departed, to return no more. 

Unto Hawaii’s dim and distant shore. 

After maki ng this arrangement, Te Hakeke did what he could to carry 
it out, so he abandoned his place up the Rangi-tikei River, and built two 
pas at Oroua. Then, determined on peace, he went to Manawa-tu, and 
sought an interview with his old enemies; and so successful was he that a 
chief of Rangi-tane composed a well-known song to the effect that these 
two great tribes, the Ngati Apa and Rangi-tane, had now met together for 
the first time in peace. The song commences,— 

Kaua te Hakeke e ra konei mai, titaha tonu atu ma te hori 
Ki waho ra i, kai peka mai ki konei kai kamua 
Hoki koe e taku hokowhitu e taku rua to rau e i. 

[Translation.] 

Let not Te Hakeke come near ; 

Let him keep away, lest he be destroyed 

By my hokowhitu (140) and my two hundred. 0 ! 

(This was probably the conference of chiefs referred to in the Jieke lately 
narrated.) 

After leaving his pa at Oroua, Te Hakeke went to Kai-kokopu, near the 
sea, while Maero, Rangi-waho, and Nga-potiki hapus took up their abode 
at Pukepuke. The chief did not stay long at Kai-kokopu, but returned 
to Oroua ; but soon again he left that place, on hearing that Nepia Tara-toa 
and Nga Maunga, of Ngati Rau-kawa, were occupying Pae-roa, and under- 
scrubbing bush there with a view to settlement, and that they were also 
using the Awa-mate eel-weirs. So he abandoned Oroua, and gathered 
together some of the scattered hapus of Ngari Apa, and again came to Pare- 
wa-nui, accompanied by the Kauae, Ngati Apa, aud Ngati Tau-ira people, 
where they took up the clearings made by Ngati Rau-kawa, who had moved 
across the river to Piri-rau and Tara-toa as soon as they heard that Te 
Hakeke was on his way thither. As soon as Ngati Apa were once more 
settled at Parewa-nui, Ta-whito, the father of Paipai, of Whanga-nui (and 
grandfather of Hori Kerei, now living), camo to Hakeke asking for aid. 
Hakeke responded, and sent messengers to Ngati Kauwhata and Ngati 
Upoko-iri, both of which tribes sent their men to aid in avenging Ta-whito’s 
people, the Rangi Waho Tribe, some of whose men had been cut off by 
me Nga Raurus. So this tribe was duly attacked and defeated, but not 
downcast, for they came round inland seeking utu, and travelled to Poko- 
wharo, where they found it in the person of Wai-ina, the wife of Rawiri- 
te-mana-o-Tawhaki. 
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In the meantime Pchi Turoa came down to Whanga-ehu to cultivate 
Ngaii Apa’s land there, and To Hakoke a^ked assistance lrorn Naati Rau- 
kawa to drive him oil. They consented, and the combined war-party 
went to Whanga-ehu by way of a road called Peliipelii, which went along 
close below the Poko-wliaro Block, and so they arrived at Mata-tero, where 
they sot fire to the houses of Pehi Turoa. destroyed all his seed, and then 
retired to Kau-anga-roa, expecting an attack ; but, as they were unmolested, 
they returned to Rangi-tikei. As Pchi Tnroa had gone back to \Yhanga-nui 
after leaving his sced-kuniaras at Whanga-ehu, he did not return immedi¬ 
ately, although he had received word as to his loss by the hands of the Xgat: 
Apa. But, while the other party killed Wai-ina, the Ngati Apa people 
naturally thought that Pehi Turoa had done this ; so they built a pa, called 
Kohuru-po, a little below Mata-tero, on the Whaiiga-nui side of the Wha- 
nga-ehu River, and there they waited for the expected attack with a strong 
garrison of Ngati Apa, Nga-riki, and Tupa-taua. under the command of 
Tu-ranga-pito. They had not long to wait. A large party of Ngati Rongo- 
mai-tawhiri, Nga Pac-rangi, and other Whanga-nui tribes, under the leader¬ 
ship of Taka-rangi and Tauria, tiavelled to Whanga-ehu, where they com¬ 
menced a night attack. They fought all night, and in the early morning 
Whanga-nui’s great chief Taka-rangi was killed. When the Whanga-nui 
people saw their leader had fallen they lost heart and fled, though up to 
this time they had been getting ihe best of it. Other chiefs of the Ngati 
Apa taking part in the light were Aperahama Tipae. Hakaiaia, and Rangi- 
pouri. After the victory Tu-ranga-pito climbed on the palisading of the 
pa. and sang the following Rong :— 

Kaliei koulou i kaere mai ki te xiri 
I kaero mai koutou ki te patiti alii 
Hoi whakakoki xiri. ta turikutia 1 
Ngati Kongo-mai-tawkiri e 
Whai rorou i to riri e, 

Whaka rongo rna ra, 

Tenei te h mga kiro kei a au anake 
Hna noa i a wai, he mea purotu koe. 

No mana nei koki taki kiki ra 
Nana ra i waiwaka, 

Ht* waka pakaru kino ki to akan raia ra, i. 

[Translation.] 

Von came not hither to battle— 

You came to enjoy tke fire; 

But, being weary, 

You could not stem tke battle's* tide. 

You should not follow up warfare. 

For you arc only fit 
To sit around a fire 
And feel its glowing heat. 

Hearken unto me 
And look upon my face, 

For I am grieved at this manY death 
I thought within myself 
He would remain with me 
As my beloved friend ; 

He taught me all my ways ; 

But now 

He is but as a pioud canoe 
Tossed atskore by restless waves. 

This translation gives but a feeble idea of the grim satire of the original, 
which was yelled and shouted at the top of the voice as a defiant battle-cry. 
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T Aka-rangi (killed at Kolrum-i>o) 
Rora-awhe-mm (1.) = Mete Kingi 


Meto Kingi T ika-rangi Mete Kingi (ago about 03). 

After this victory Te Hakcke expected, that, with, the death of such a 
prominent man, there would be a strong combination against Ngati Apa, 
so he assembled all the branches of the tribe at Paewa, and all the rest oi the 
country was deserted. Whanga-nui expected from these preparations that 
there would be a great war-party from Ngati Bau-kawa, who were by this 
time firm friends with Ngati Apa, and were living at Pontu, just across the 
river from Paewa. So Hori Kingi To Ana-ua sent his brother Tc Mawai to 
Hakeke to make peace—or, rather, to prevent a wax; for the influence of 
Europeans was now being felt, and the Natives saw how their constant 
internal troubles were thinning then ranks. So peace was made at Paewa, 
and the Whanga-nui messengers returned home. 

After the victory at Kohutu-po the death of Ao-kehu occurred. Once 
more the war-cloud gathered, when Bangi-taue came to Whanga-ehu and 
Turakina to kill the people of those places, and when they thought they 
had killed all the people they went away. Tawai-whea, a great chief of 
Ngati Kahu-ngunu, was the chief man of that party. 

Now, when Te Ao-kehu heard that all the people of Whanga-ehu and 
Turakina had been killed, he. pursued Rangi-taue, and overtook and 1-ilW 
them all on the sea-beach. Koko-pirangi also met that war-partv at 
O-takapo (a well-known station between Bull’s and Turakina), and again 
defeated them. (Here an effort was made to impress upon the narrator 
the fact that it must have been the ghosts of that war-party that Koko- 
pirangi met, as they were foia, mate ; but he failed to see it.) These war- 
parties came straight to Turakina and 'Whanga-ehu from Hore-taunga. 

Then Raugi-haeata. or Mokau. as he was sometimes called, of Ngati 
Toa, Te Ratu. and others came down on the Rangi-waho and Macro people 
who were living at the Awa-mate Pa, and defeated them thero, and then 
came on to Waipu. Here Te Ao-kehu. who was Hakeke’s grand-uncle, 
fdl m with them as he was travelling from Rangi-tikoi to Whaima-nui 
When the Wai-nki people heard the guns of the invaders they rushed to 
Rangi-nkei, leaving Tc Ao-kehu and a few others to fight, and so by evening 
Te Ao-kehu and all his people had been killed. 

When word was brought in that Te Ao-kehu had been killed, the whole 
of the hapus went to Oroua and to different places of the Rangi-tikei River, 
with the exception of one party who went up the Turakina to their pa Pukc- 
ahua, where they lived with the Ngati Tupa-taua. Ngati Toa followed the 
fugffrves, and some of the old men were caught at Oroua. Whare-peta 
an Hira were both caught there, as well as others whose names are for- 
gotten. 
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After this a war-party from Wai-kato came down under Te Her it a. of 
Ngati Wha-mumga,* but in the meantime the Ngati Apa who had scattered 
before the Ngati Toa guns had come back to their own places. They fought 
Wai-kato at the To Ara Pa, where for a time Ngati Apa had some "measure 
ol success, but in the end they were worsted. 

After H ao-whenua and Kohuru-po, came another hvke from Taupo, the 
last of which we have any details. The journey was described by the same 
native that narrated the 44 Kariri-tahi ” journey, and is as follows : k ‘ After 
we returned from Kapiti we remained a long time at Taupo. and then came 
down again after Hao-whenua. We came down by the Mokai Patea road, 
mustering five hundred strong. At Mokai Patea a few of the Ngati Tama 
mot us, and came on with us to Kawa-tau. We travelled overland this 
time, and did not canoe down the river, but travelled the track by the river, 
calling at Te Pounga, Otara and Mako-hine, To Pohue, and Te Ana. Near 
here we found the whole of the Ngali Apa living in two separate fighting- 
pas, put up in defence of Whanga-nui. We had heard of the death of Taka- 
rangi at Whanga-ehu, and found they had thrown these pas up in conse¬ 
quence of ail expected attack. Their principal chiefs with them were 
Marumaru, Tahataha, Tu-ranga-pito. and Aperahama Tipae. All the Ngati 
Apa chiefs were there with the exception of Hakeke. Leaving Te Ana, ve 
pushed on to the mouth of the Rangi-tikei. Here we found Ngati Mania- 
poto returning from Hao-whcnua. Ngati Tu-whare-toa and Whanga-nui 
had been with them, but they parted at the mouth of the Rangi-tikei, the 
latter travelling along the coast on their way home, while Ngati Mania-poto 
returned by way of the Rangi-tikei River, with the intention of attacking 
Ngati Hau-iti and Ngati Hine-manu on their way, because the latter tribes 
had neglected the Maori custom of sending presents of birds and food to 
Te Heuheu when he had passed through them on a former occasion 55 
[apparently as a kind of tribute to his supreme position]. 44 These people 
had in consequence fled into the bush, and Ngati Mania-poto searched the 
neighbourhood for them, but in vain. From the Rangi-tikei River we 
pushed on, passed the Manawa-tu, and reached Otald. The main body 
did not remain there long, and the rest stayed for about a year and a half, 
when they also xoturned by way of Manawa-tu, struck the river at Te Ana, 
and so returned home. This journey was called 4 Hou hou xongo 3d Hao- 
whenua ’—that is, 4 The peacemaking of Hao-whenua,’ and took place about 
flve years before Tc Kuiti-tanga.” (Kuiti-tanga. 3839, took place the 
day before the arrival of the 44 Tory,” and is described in Wakefield’s 
44 Adventures in New Zealand.”) 

“ And now, after all this fighting and feasting, there eamo yet another 
army, few in number but mighty in power, armed not with guns, but books ; 
and soon the last fight was fought, the last banquet finished, our captives 
were liberated and returned to their homes at Parewa-nui and Rangi-tikei, 
and we also sent those home whom we had captured.” (There is a song 
existing that refers to the returning captives. Hura is mentioned in it, 
and he is connected with Pukepuke: 4 4 Katalii te huhure ka tiketike.”) 
Parewa-nui became the assembling-place of all the people, and Te Hakeke 
was the first teacher appointed there. But with the desire for knowledge 
came also the desiro for g uns . So Ngati Apa went on a visit to their distant 
relatives the Kiki-rongo, to try to obtain these coveted weapons; and while 

* Te Horita-te-Taniwha, of Ngati Wha-naunga, came from Coromandel, which, was 
his home. 
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ilieie some of the Ngati Apa people plundered food from the Ngati Kahu- 
ugunu, who resented it. and retaliated by firing on the Ngati Apa. There¬ 
upon a fight ensued, but neither side gained ground, so peace was madt. 
But troubles were not yet quite over on all sides. There t\as a skirmifdi 
at Kiwitea known as Oiroa, where a young chieftain ess of this name wa< 
taken prisoner, two poisons being killed on the Ngati Hau-iti side. Thoi 
Ngati Hiuc-manu and Ngati Upoko-iri came from Ka-iri-tako, on the Oroua. 
As soon as Ngati Apa heard oi this, they defied them and threaiened them 
with death ; but, through the mediation of many chiefs present ai a meeting 
held to arrange the expedition, no fighting took place, and peace was made 
—this time a lasting peace. Only one other murder took place to mar tlv 
union that has since existed, and this was the killing of a chief named Te 
Ngangi; but this was not revenged, and the ckieftainess Ruta was given 
as a pledge of peace to Kawaua Hunia of Ngati Apa (Hakeke’s son). 

And now the gospel of peace and goodwill to man was proclaimed, 
accepted, and carried out—yes. lived for many a year with far more interest 
and zeal than in many a so-called Christian country. 


List of Hapus (Sub-Tribes) of the Ngati Apa Tribe between the 
Whanoa-eitu and Ranoi-tjkei Rivers. 

(Kindly supplied by A. MeDonell, Esq., of Lower Rangitikei.) 


1. Ngati Kauae. 

2. Ngati Rangiwalio. 

3. Ngati Tauira. 

4. Ngati Apu. 

5. Ngati Tai. 

6. Ngati Tupua. 

7. NgaPotiki. 

8. Ngati Tupa-taua. 

9. Tama-kuia. 

10. Ngati Rakei. 


11. Nga Riki. 

12. Ngati Tika. 

13. Ngati Ratua. 

14. Ngati Tu-moe-tere. 

15. Ngati Tamatea. 

16. Kiri-wheke. 

17. Ngati Kahu-wai-rua. 

18. Ngati Tamaea. 

19. Ngati Rangi-pokini. 

20. Rangi-puhi. 


/ 

Art. XII.— The Waterbo of the Waikato, fought in 1830, and its Effects on 
the After-enacted Land Laws of that Part of the North Island, 

By W. Welch, F.R.G.S. 

{Bead before the Manawatv Philosophical Society, 29 th April , 1909.1 

The Battle of Taumatawiwi, fought in 1830, may well be termed the 
Waterloo of the Waikato. A few words will explain the importance . 
the battle. 

The Maori tribes north of Auckland, collectively known as Ngapulii, 
were the first to obtain firearms in quantity. With the new weapon these 
tribes overran the North Island, slaughtering and capturing prisoners 
almost with impunity. Their incursions into the Waikato culminated in 
the storm and massacre of Matakitaki Pa in 1822. 
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Ngapuhi, however, formed no permanent settlements south of Auckland ; 
they only depopulated the Waikato and Waipa districts. 

The tribes collectively called Ngatimaru and Ngatipaoa, of the lower 
Thames and south coast of llauxaki Gulf, were also by this time (1822) 
becoming well supplied with firearms, and they invaded, with intention of 
permanent settlement, tlie almost wholly depopulated great triangle formed 
on the west and east by the Waipa and Waikato Rivers, and by the Mamiga- 
tautari Mountain and Range in the south. 

Between the years 1814 and 1822, Ngatihaua, under their politic and 
warrior chief Te Waharoa, driven from their proper homes on the Waikato, 
maintained by sheer talent and bravery their tribal individuality and inde¬ 
pendence in the inland country north of Rotorua and between the Waikato 
and Thames Rivers. They established friendly relations with the Tauranga 



tribes, collectively known as Ngaiteran&i. Through these latter tribes Te 
Waharoa contrived to obtain a considerable number of firearms, and had 
greatly distinguished himself on behalf of Ngaiterangi against the Arawa 
and Rotorua Tribes. 

Up to this time, however (1830), he had been quite unable to make any 
attempt to recover the ancestral lands of Ngatihaua in the Waikato; but 
now (1830) he learned that the other remnants of Waikato tribes, having 
obtained firearms through the ports of Manukau, Kawhia. and Mokau, 
were*forming plans to attack the Ngatimaru and Ngatipaoa, who had taken 
permanent possession of the triangular district above mentioned. Now, it 
would, according to Maori custom, be very derogatory to the prestige (mana) 
of Ngatihaua and their chief Te Waharoa if that district was reconquered 
hy any one other than themselves, for, although, supposing the Waikato 
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tribes were successful in expelling Ngatimaru and Ngatipaoa, Ngatihaua 
would certainly be allowed to return to tlicir ancestral possessions, yet they 
would under such circumstances do so in a subordinate position. 

Ngatihaua at this time mustered three hundred first-class warriors, nin«*t\ 
per cent, of whom had a firearm of some kind, and they had been disciplined 
by Te Waharoa, who for the previous eight years had taught every man 
of them to look forward to the time when they could burst into the Waikato, 
and by sheer valour recover their ancestral homes from the numerous eneim 
in possession. 

News now came that the Waikato tribes had got together eight hundred 
well-armed men in the Hunua and Manukau Ranges. These now, under 
several chiefs, proposed to proceed up the Waikato and Waipa Rivers, while 
other parties were preparing to join them from the Pirongia Range on the 
west and Mokau on the south. It was time, therefore, for Ngatihaua to 
act, or leave to others the recovery of the land. 

In this emergency Te Waharoa appealed to his friends (Ngaiterangi, of 
Tauranga) to lend him a thousand men, not to be exposed to imminent risk, 
but merely to make a show of force. Ngaiterangi consented. Te Waharoa 
got the thousand show allies, and the sketch on the preceding page will, I 
hope, illustrate the great battle that ensued while the Waikato war-parties 
were still several days distant. 

The address of Te Waharoa to his people before leaving the Thames 
hills was short, and altogether to the point. “ Our women and children” 
he said, “ go with us, for we go to stay. If we cannot conquer, we can die. 
And our women and children shall be with us in either case. Any of you 
who have had ‘ omens ** can remain here and join Ngaiterangi. At dawn 
of day we march. The women and children will follow. Enough! You 
are each as good a man as I. and it is my fixed intention to conquer before 
the Waikato tribes come up.” There were no bad omens, and not a soul 
of Ngatihaua remained behind. In the afternoon of the following day 
they functioned with their Ngaiterangi allies, and together they crossed 
the Waikato River a little above where the Town of Cambridge now 
stands. 

The Ngatimaru and Ngatipaoa were formed along the brow of the gully 
and terrace, their left resting on their strong pa, their right on the perpen¬ 
dicular cliff of the Waikato River. Their whole line formed nearly a right 
angle, but they neglected to occupy the mass of loose rocks in tiie angle 
formed bv the river-cliff and the steep terrace. These rocks, or mass of 
separate boulders, lay a few yards from the foot of the terrace. Te Waharoa 
noticed this, and these rocks became a distinct feature in his dispositions. 
He first of all disposed his thousand Ngaiterangi allies along the gully, with 
orders merely to keep up as hot a tire as they could across the gully, but he 
neither asked nor professed to expect from them any actual charge or hand- 
to-hand conflict. He, however, placed twenty picked men of his own Ngati¬ 
haua on the extreme right of his allies, with orders, on a given signal, to 
charge across the gully regardless of the number opposed to them, and to 
incite by their example as many as possible of their allies to follow. He then 
divided the remaining Ngatihaua into two bodies of 140 men each. The 
left detachment had no leader, as it was extremely uncertain which of them 
would reach their destined point of attack; but every man of this 140 
knew the orders—viz., that they were to creep through the fern to the edge 
of the chasm, and lower themselves by ropes to the bottom. Five women 
were detailed to creep after the column and let the ropes go when all the 
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men had got to the bottom. The men were then, by means of notches cut 
in the papa cliff, lo get at least one man and a rope to the top: then by 
means of the ropes they all could get up more speedily, taking cover in the 
little clump of trees until all were on the upper level; then at a given signal 
all were to run at best speed, and in the loosest possible order, to the rocks 
at the end of the level. There for a moment they were to halt and get 
together, and then charge with all their might on to the extreme end of the 
enemy’s line. 

While this operation was in progress, the right-hand 140 Ngatihaua ad¬ 
vanced close to the waterfall, and kept up a hot fire on the angle formed 
by the terrace and the gully. Te Waharoa himself kept a little farther back, 
on the slope of Pukekura Hill, until he saw the attack from the rocks on the 
enemy’s right taking effect. Then, shouting his battle-cry, he made the 
signal to his twenty men on the extreme right of his allies, and charged 
with the whole weight of his 140 men on the angle of the enemy’s line, just 
over the waterfall. At the same moment the twenty Ngatihaua on his ex¬ 
treme right charged across the gully, and in the enthusiasm of the moment 
and the natural love of a Maori for battle many of the Ngaiterangi allies 
followed them. 

About forty of the left column of Ngatihaua had fallen in the 500-yards 
race from the little clump of trees to the rocks, hut the remaining hundred 
now came storming furiously and irresistibly along the enemy’s long line. 
The determined charge of Te Waharoa, with his 140 men, on to the centre 
of the enemy kept them pretty well employed until the cry arose among 
the enemy that they were being cut off from their pa and their women by 
the desperate charge of the Ngatihaua twenty on the extreme right (left) 
of the enemy. This charge, too, was momentarily increasing in weight by 
parties of Ngaiterangi crossing the gully. 

The left column of Ngatihaua from the rocks actually rolled up the enemy's 
line until the two parties of Ngatihaua met at the angle. Then the united 
columns, still holding the flank of the enemy, continued the charge, mitil 
the cry arose among the enemy that they were being cut off from their pa ; 
then the fight became a rout. 

The ten survivors of the right-flank Ngatihaua detachment stood as 
rocks, back to back, amid the deluge of the retreating enemy, mitil the last 
of these got within the pa. Ngatihaua and allies then immediately retired 
out of “ Brown Bess range—for there were no 1,000-vards rifles in those 
days. 

Ngatihaua lost altogether seventy men killed and ninety wounded. The 
enemy lost 440 killed and about as many wounded. Those slightly wounded 
escaped to the pa. The etiemy, however, had still considerably over two 
thousand men, and Te Waharoa could not implicitly depend on his allies. 
The Ngatihaua dead were therefore carefully collected, and the bodies forth¬ 
with cremated, in case they might fall into the hands of the enemy. When 
the writer last saw the place, in 1880, a small flagstaff still marked the spot 
where the bodies were burned. 

During the night after the battle negotiations were opened—at first 
between Te Waharoa's Ngaiterangi allies and the enemy in the pa. Next 
day the matter was referred to Te Waharoa, and that wise and politic chief 
readily agreed to cease hostilities, provided the Ngatimaru and Ngatipaoa 
retired at once, “ bag and baggage,” from Waikato, and returned to their 
own proper district. This they accordingly did, escorted by Te Waharoa’s 
Ngaiterangi allies and fifty Ngatihaua. 



118 


Transactions. 


Tc Wahuroa, vitli the remaining 180 Ngatihaua (half oi them wounded), 
and the women and children, took possession of the enemy’s pa, and re¬ 
mained there to receive the advancing Waikato parties from south-west 
and south. 

The reason 1 have termed this battle the Wat ci loo oi the Waikato is 
that in our time the Native Land Court has held that all that l’cgion was 
completely conquered and occupied by Ngatimaru and Ngatipaoa, and 
reconquered by Te Waharoa and Ngatihaua; consequently, all land titles 
in that region date from the Battle of Taumatawiwi. 

[I am much indebted to Mr. A. McDonald, of Palmerston North, for his 
valuable assistance in getting the facts required for this paper.] 


Art. XIII .—The Vegetation of the Reminder Islands . 

By Reginald B. Oliver. 

[Read before the Philosophical Institute of Canterbury , t Sill October , 1909.) 
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I. Introduction. 

In an area such as the south-western Pacific, where any one island does not 
include parts of two biological regions, one might imagine the limits of each 
region could be easily defined. Yet such is not the case. True, it is gene¬ 
rally agreed that the several islands to the south and east of New Zealand— 
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Auckland, Campbell, Macquarie, Antipodes, Bounty. C La tint mb—unques¬ 
tionably belong to the New Zealand region a-s not only do their natur.' 
productions closely resemble those of New Zealand, but the geological stiu< - 
ture of some suggests the probability of a former land connection with that 
country. To the north of New Zealand, however, there are three islands 01 
groups of islands possessing floras and faunas as to whose relationships 
botanists and zoologists are not agreed. 1 reier to Loid Howe Island. 
Norfolk Island, and the Kermadecs. Being all of volcanic origin, they bear 
no geological evidence of having ever been directly connected with any 
land-mass. Sunday Island is perhaps an exception, as the pumice tuns on 
the north coast include some fragments of ht unblende-granite. 



Botcmoal Map op Sunday Island. 


Lord Howe Island is included under New South Wales in Mr. Bent ham's 
w Flora Australiensis,” and in Baron von Mueller's “ Census of Australian 
Plants 95 Norfolk Island as well is included in the Australian region. Pro¬ 
fessor B. Tate has pointed out (18; p. 205) that the floras of Lord Howe 
and Norfolk Islands are allied to that of New Zealand ; but these islands are 
not included in the Slew Zealand area by Mr. Cheeseman in his “Manual 
of the New Zealand Flora,” though he enumerates the plants of the 
Kermadecs. 

There is as little agreement among zoologists as among botanists 
respecting the region to which these islands belong. Australian zoologists 
claim them apparently because they are most easily worked from Sydney, 
but Dr. A. B. Wallace has shown (19; p. 453) that their faunas are really 
allied to that of New Zealand; and Messrs. Parker and Haswell (15; p. 596} 
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follow Wallace in including them in the New Zealand region. Mr. W. L. 
Sciater draws the line between Norfolk and Lord Howe Islands. 

If the contour of the ocean-floor be taken into account, the three above- 
mentioned islands h 11 without the boundaries of the Australian region, 
for Lord Howe island is separated from the continent of Australia by an 
ocean over 4,000 m. deep, but is connected with New Zealand by a sub¬ 
marine ridge less than 1,800 m. below the surface ; whilst Norfolk Island 
and the Kermadecs are much nearer to New Zealand than to Australia, and 
lie on submarine ridges stietching from New Zealand to Polynesia, though 
deeper than that reaching to Lord Howe Island. 

As regards the claim of these islands to bo included in the Poly¬ 
nesian region, although some Polynesian species and genera of plants 
reach their southern limit in one or more of them, the proportion is not 
large enough to warrant the inclusion of the islands in that biological 
region. 

The New Zealand biological region may be defined as including all those 
islands in the south-'west Pacific Ocean lying between the parallels of 25° 
and 60° S. lat. and the meridians of 155° E. and 173° W. long. From a 
consideration of the distribution of the plants in New r Zealand, Dr. Cockayne, 
has divided the tw r o main islands and Stewart Island into provinces, each 
characterized by certain holistic and ecological features (3 ; p. 313). North 
of latitude 38 c is the northern, south of latitude 42° the southern, while 
the intermediate parts he calls the central botanical province. The islands 
to the south of New Zealand form his subantarctic* islands botanical pro¬ 
vince, wliile the Chathams and Kermadecs each form a separate province. 
In the section of this paper dealing with geogrupliical distribution I have 
endeavoured to show’ that Lord Howe Island, Norfolk Island, and the Ker¬ 
madecs together form a natural division, for which I propose the name 
“ subtropical islands province. 5 ’ 

Situated as the Kermadecs are, midway between New Zealand and the 
Tonga Group on the southern boundary of the Polynesian region, their 
fauna and flora are of interest alike to New r Zealand biologists and students 
of geographical distribution. The geological structure of the islands, too, 
may indicate the route and date certain Polynesian species of plants entered 
New Zealand. The present islands do not seem to have acted as stepping- 
stones for the passage of many plants between Tonga and New Zealand, 
or vice versa, llymenoplujlhnn demissuw and Ascurina I acid a may be 
examples of migrants in The first direction, while 21 cl icy (us ramius has 
reached Ena either from Norfolk or Sunday Island. The Kermadecs are 
the most easterly of the three groups of islands w T hich mark the northern 
limit of tho New 7 Zealand region, and, as they lie far from any land whence 
they could derive their stock of plants and animals, a knowledge of their 
flora and fauna will be interesting as showing w’hieh organisms are capable 
of crossing wide stretches of ocean. As to the means of making tho 
journey, some remarks are made under the heading “ Geographical 
Distribution.” 

It w r as my intention to confine myself to a description of the plant 
covering of the Kermadec Group, and an enumeration of the species found 
therein: but the affinity of the flora to that of Lord Howo and Norfolk 
Islands appeared to me striking, and not without significance, hence I 
thought it advisable to preface my account with a statement of what I 
believe to be the true position of the Kermadec Islands in tho New Zealand 
biological region, which expression in this paper will include Lord Howe 
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Island and Norfolk Island. Tlic floras of these two islands will only b<* 
mentioned in so far ns they are related to that of the Kermadec-s. 

Before closing this introduction I wish to express my sincexe thanks 
to those who in one way or another made it possible for tius paper to be 
written: firstly, to those vlio helped the expedition hfloie leaving New 
Zealand, and especially to Dr. Hilgendorf. M.A. (then President of ike 
Canterbury Philosophical Institute), Dr. Cockayne. Professor C. Chilton. 
M.A., D.Sc., and Mr. E. B. Waite, F.L.S.; to the Councils of the Otau<> 
Institute and Canterbury Philosophical Institute foi grants of money to 
help defray expenses ; to the Marine Department for the loan of meteoro¬ 
logical instruments ; to Lieutenant Sir Ernest Shackleton for the gift of a 
boat: and, finally, to those who so readily gave assistance while I was writing 
the paper—to Mr. T. F. Cheeseman, F.L.S., who looked over one of the 
collections of plants made by me in the Kermadecs and named the specimens ; 
to Mr. J. H. Maiden, of Sydney, who kindly compared some of my specimens 
with plants from Norfolk Island ; to Dr. Cockayne for many valuable 
suggestions ; and to Mr. B. Speight. M.A., B.So.. who gave advice oil 
geological matters. 


II. History Botanical Investigation. 

In 1851 Captain H. M. Denham, in H.M.S. “ Herald," made a survey 
of Sunday Island and the neighbouring seas (17 ; p. 14). He arrived on the 
2nd and was occupied till the 24th July, during which time he frequently 
had to move bis vessel on account of the rough weather experienced. 
Messrs. J. Milne and W. MacGillivray, naturalists on board the “ Herald, 5 * 
made a small collection of plants on Sunday Island. This was forwarded 
by Captain Denham to Sir W. Hooker, and was described by .Sir Joseph 
Hooker in the Journal of the Linnean Society for 1857 (10; p. 125). 

The number of species collected was 41, of which 21 were pteridophvtes 
and 20 spermophytes. Four species were described as new— Coprosma 
petiolata , C. acutifolia, Sccevola gracilis , and Ascarina lanceolata. 

In the “ Handbook of the New Zealand Flora 55 (1864--66) 40 species 
of vascular plants are mentioned as occurring in the Kermadecs. Of those 
recorded in the Journal of the Linnean Society, four are omitted, doubtless 
unintentionally, while three species are added—namely, yephrodium molle, 
Coriaria thymifolia, and Accena Sanguisorba ?. These must have crept in 
by accident, for no one is known to have collected plants on Sunday Island 
between 1854 and 1864. Two of them do not occur in the Kermadecs ; 
the third, however, Dryopteris parasitica (= N. molle), is a common plant 
on Sunday Island. 

In 1887 the New Zealand Government despatched the colonial steamer 
“ Stella 55 to the Kermadec Islands for the purpose of formally annexing 
the group to the colony. Captain Fairchild left Bussell on the 12th August, 
and, after a stormy passage to and from the islands, anchored under Cape 
Maria van Diemen on the 27th August. Landings were effected on Sunday, 
Maeauley. and Curtis Islands. Mr. T. F, Cheeseman, Curator of the Auck¬ 
land Museum, accompanied the expedition, and, being interested chiefly 
in botany, made a large collection of plants on Sunday Island, the result 
of his investigations being published in vol. xx of the “ Transactions of 
the New Zealand Institute 59 (1; p. 151). In the catalogue he gives of 
phanerogamic plants and ferns inhabiting the Kermadecs. 115 are enumerated. 
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but in seven cases the species could not be determined. Mr. Cheesomun’s 
conclusions are.—(1) The Kermadec Islands have received their plants from 
two sources : theie have been two opposil e streams of colonisation—on<% 
much the larger and more important, Irom New Zealand ; the other, much 
Je^s conspicuous, from the Polynesian islands. (2.) The nature and com¬ 
paction of the flora, the relationship to tlio^e of New Zealand and Polynesia, 
and the peculiarities generally, are best explained on the supposition that 
the islands have been slowly stocked with their plants by chance migrations 
across the ocean. 

8ince the publication of the above, two other papers dealing with the 
flora of the Kermadees have appeared in the “ Transactions of the New 
Zealand Institute ” (2 and 7), in which four new species are described. Only 
one, however, Poa polyphylla, is an addition to the flora, the others being 
included in Mr. Cheeseman’s list. 

Mr. Cheeseman in his “ Manual of the New Zealand Flora ” includes 
the names of 101 species of plants as occurring in the Kennadec Islands. 
From the list given in vol. xx of the Transactions he omits one as being 
introduced ( Polypoyon monspeliensis), and seven others, the omission of 
three of which (Mariscus ustulatus, Pttspalum scrubiculatum, Dichclaehne 
scimra) is probably due to an oversight. Diplazium japonicum , and threo 
species (including Poa polyphylla) collected by Miss Shakespear, are added. 
This brings the number of species recorded to 107, if tho three above omis¬ 
sions be included. 

Early in 19U7 Mr. W. L. Wallace, of Timaru, and myself made arrange¬ 
ments to visit and stay for a year on Sunday Island for the purpose of 
studying plant and animal life. Subsequently Messrs. T. Iredale, C. E. 
Warden, and S. R. Oliver joined the expedition. We left Auckland in 
the New Zealand Government steamer “ Hinemoa 55 on the 28th December, 
1907, and landed our provisions, instruments, &c., in Denham Bay on the 
31st December. From a camp in Denham Bay and another near Fleetwood 
Bluff as bases the whole island was explored, while a motor-launch was 
used to visit the outlying rocks. The “ Hinemoa ” called again on the 
7th November. 1908. but owing to bad weather we were not able to ship 
our goods until the 11th. We landed on Macauley Island, Curtis Island, 
and French Rock on the voyage back, and reached Auckland on the 16th 
November. 

The Kermadec Islands were chosen as the object of our investigation 
on account of their being in certain respects a little-known portion of the 
New Zealand biological region. Our collections included specimens of rocks, 
plants, and animals; while meteorological observations were taken daily 
for a period of nine months. Besides collecting specimens, 1 paid much 
attention to the plant formations existing on the islands. Following are 
some of the results of my investigations. 


The number of species of plants 
Trichomanes humile, 
HymenophyUum jlabdlaJtum , 
Cyathea kermadecensis, n. sp,, 
Xephrolepis cordifolia , 
Histiopteris incisa , 
Lycopodium volubile, 
Danthonia pilose 


added to the flora is fourteen :— 
Dickelachne crinita , 
Heleockaris acuta , 
KyUinga brevifolia, 

Carex ludda, 

Juncus efjusus , 

J. paucifiorus , 

Erechthites prenanthoides. 
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Two species hitherto incorrectly indentified, owing to the imperfect nature 
of the specimens, I am now able to name,— 

Dryopteris glabella (A. Cunn), C. Clir. = Ncphrodiioii decompositum , 
Hook. 1.. Jour. Linn. 8oc. (Bot.), vol. i, p. 129 (not of fi. Br.) ; 
Veronica breriracemosa , B. B. Oliver = F. solid folia, Ckeeseman, 
Trans. N.Z. Inst., vol. xx, p. 171 (not of Yahl). 

Five species are transferred to the list of introduced plants.— 

Cortlyline terminalis . Ageratvw conyzidJes, 

Geranium mode , Sonchus ole race us ; 

Aleurites moluccana , 
and three do not occur in the islands.— 

Agropyrum scabmm , Co pros wo Baa n\ 

Accena Sanguisorbce . 

Asplenium Shuttleicorthiauuw is here restored to specitic rank; so that 
the total now stands at 114 specie*. 


III. Geology. 

The Kermrdec Islands, four in number, lie in a line extending from 
Sunday Island, in S. lat. 29° 15', W. long. 177° 59'. abuut S. 22~ IV. to Fremli 
Bock, in S. lat. 31° 24'. W. long. 178" 51'. They aie situated on a sub¬ 
merged plateau, part of the submarine ridge connecting Xew Zealand with 
Tonga. This plateau, which is surrounded on all sides by water more then 
2,700 m. in depth, is now probably rising, as the last movement of which 
there is any evidence was an upheaval of Sunday Island to the extent of 
about 60 m. 

Sunday Island, the largest of the group, is distant about 950 km. from 
Tongatabu, and 1.000 km. from the North or East Capes of Xew Zealand. 
Its greatest length is 10-3 km., and its area 29-25 sq. km.; MoumoukJ. 
the highest point, is 524 m. above sea-level. 

Sunday Island is composed chiefly of pumiceous and other tufis. There 
are a few lava-streams, but these have little effect upon the vegetation 
other than forming the substratum lor certain of the coastal and inland 
rock formations. The tuffs, being of a more or less 7 oose nature, suffer 
severely from the action of sea and atmosphere. The whole island is of a 
mountainous character, and the .surface has been formed by subaerial denu¬ 
dation into a series of narrow spurs separating deep ravines. Towards the 
coast these spurs usually terminate abruptly in cliffs with a sheer drop 
to the sea of from 200 m. to 300 m. The crater occupies a large portion of 
the island. The rim is low and narrow on the north, the lowest point being 
only 55m. above sea-level; elsewhere it is high, averaging over 300m. 
From it there branch off three main ridges : one runs north-west from 
Expedition Hill to Hutchison Bluff, another south-west from Mount Junc¬ 
tion to Smith Bluff, and the third south-east from Moumoukai to the east 
coast. Level ground occurs in Denham Bay, in the crater, and on Low 
Flat and the adjoining terraces. There is a swamp in Denham Bay, and 
three lakes in the crater. 

Except for a gravelly beach in Denham Bay. and a sandy one on the 
north side of the island, the coast is rocky—sometimes boulder beaches: 
more often cliff-r/ehns, consisting of large and small angular blocks of lavib 
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or tuff. Hence tlie variety ot station afforded for salt-loving plants is 
limited. 

Through, the kindness of Captain Bollons 1 was able to land on all the 
islands visited on the voyage from Sunday Island to New Zealand. 1 am 
therefore able to give some account of the ecology and botany of the three 
islands of the Kennadec Group lying to the south-south-west ol Sunday 
Island. 

Macauley Island, distant 100 km. from Sunday, is 2 km. long and 
3 sq. km. in extent. The highest point, 237 m. above sea-level, is near the 
western end, and from here the land slopes away giadually to the east¬ 
ward, terminating everywhere in cliffs which can be scaled at one place only 
—the Lava Cascade. The island is composed of beds of pumice overlying 
lava, and covered with some vesicular scoria and ash, which forms the 
soil. 

Cuitis Islands, 35 km. from Macaulev, consist of two rocky islets—de¬ 
tached portions of a crater in a state of thermal activity. The total area 
is about 0-6 sq. km., and the highest point 100 m. above sea-levol. The 
crater-floor contains much hot mud and sulphur, while numerous holes 
filled with boiling watei are dotted about. Apparently the islands are 
composed of a kind of tuff. In the short time I was there 1 saw no lava. 

French Rock is distant 83 km. from Curtis Islands. It is composed 
entirely of lava rocks, and is about 250 m. in length and 50 m. in height. 

The geological evidence of the age of the islands is conflicting. As 
pointed out by Mr. Speight,* the occurrence of fragments of hornblende- 
granite indicates the presence of a continental area. On the other hand, 
any land connection with either Tonga or New Zealand must have been 
very remote, as deep water now entirely surrounds the Kermadec Group. 
The structure of Sunday Island is that of a tuff cone built up on a base 
which at the time of the first deposits was submerged. The oldest visible 
beds, which fortunately contain fossils, are of submarine origin, and do not, 
I think, date back further than the Pliocene age. The character of the flora, 
and the small proportion of endemic species of plants, are further evidence 
of the recent appearance of the present islands above the surface of the sea. 
That the Kermadec plateau once formed part of a continent extending in 
a north-and-south direction is probable ; but the fragmentary nature of the 
productions of the group demands that this land should be submerged before 
the present islands came into existence (see 1 ; p. 161). 


IV. Climate. 

The Kermadec Islands are situated near the southern edge of a belt of 
calms and variable winds lying between the south-east trades and the 
region of westerly winds. This belt moves slightly northward during the 
southern winter, so that the weather experienced on Sunday Island in 1908 
included many westerly gales during the winter months, but for the remainder 
of the year was changeable, with some settled weather in March and April. 
Generally speaking, the climate is mild and equable, with many rainy days, 
considerable precipitation, much wind, especially in the winter months, 
and a constantly humid atmosphere. 


* “ Petrological Notes on Rocks from the Kermadeu Islands, and some Geological 
Evidence of a Former Subtropical Pacific Continent.” (See p. 241 of this volume.) 
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Neither a drought nor a hurricane was experienced during my st<u 
on Sunday Island, though both are known to occur there. On one occa¬ 
sion, according to Mrs. T. Bell, who has lived on Sund< v Island for the 
past thirty years, no rain fell for a period of five months ; while hurricanes 
have visited the island about nine times since 1878. The effect of a hurri¬ 
cane is to be seen in one place in Denham Bay, where every tree in its path 
is blown dowu. In the forest generally a leaning tree here and there, and 
the prostrate habit of the large trees of Metrosideros vdlosa on the ridges, 
are the only signs of the effect of hurricanes. The trees affected are usually 
leaning in a northerly direction—that is, away from the quarter (south¬ 
east) vhence the hurricanes are said invariably to blow. 

The temperature during the nine months, Februaiv to October. 1908. 
varied between the extreme limits of 8-7° C. on the 4th August and 29*4’ C. 
on the 1st Februaiv, though days better than this occurred in Januaiy 
before regular observations were taken. A note in my diary shows a maxi¬ 
mum reading of 31*7° C. for the 29th J«. ruarv. 

The rainfall is distributed fairly evenly throughout the year, and ior 
the nine months totalled 1,716 mm. In cloudy and lainv weather a mist 
continually hangs about the hilltops, hence the upper portion of the island 
receives a considerable amount of moisture more than the lower-hung 
ground. As a consequence, the upper forest of Sunday Island is quite 
different from the lower, though the one imperceptibly passes over to the 
other at an altitude of 200 m. to 300 m. 

Calm days are rare, and the wind often blows with great violence. On 
the 2nd April no horizontal movement of the air was recorded by the anemo¬ 
meter ; on the 9th March the instrument registered 1,087 km. 

On 76 out of 274 days covered by the nine months during which read¬ 
ings were taken the air was saturated. The driest day was the 3rd Feb¬ 
ruary, when the degree of relative humidity was 51. 

The amount of cloudiness (observations taken at 9 a.m.) averaged 0*6 
of the visible sky. 

I give two tables showing the weather-conditions at Denham Bay, 
Sunday Island, for 1908. The observations were taken by Mr. C. E. Warden, 
but I am entirely responsible for the figures as they appear here corrected 
and tabulated. Table I shows the weather month by month, while Table II 
shows the duration of each kind of weather. 

Table I. 


Temperature, C°. Rainfall. Wind, Relative 


Month, 1008. 

Min. 

Max. 

Mean. 

Mm. 

Pass. 

Km. per 
Day. 

Humidity. 
Per Cent. 

February 

20*3 

23*9 1 

23*1 

198 

16 

364 

81 

March 

10*0 

23*8 

22*4 

175 

14 

354 

90 

April 

16*8 

24*2 | 

20*3 1 

287 

16 

209 

95 

May 

13*6 

21*4 

18*5 

172 

21 

200 

9H 

June 

13*0 

20*1 

17*6 

151 

21 

275 

93 

July .. .. | 

| 13*3 

19*4 

16*3 

170 

27 

467 

97 

August .. 

13*3 

18*2 , 

15*7 

237 

19 

401 

91 

September .. 1 

1 12*0 

19*2 

15*9 

100 

18 

256 

84 

October .. 

14*9 

20*9 

17*9 

228 

24 

423 

89 

Means and totals 

15-7 

21*7 

18*7 

1,716 

176 

328 

91 
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Tabu. II 



Tempeiaiui. 


Randall. 

Wind. 

Relatne 
Humidity. 
Pci Cent 

Direction of 
Wind. 








Min. 

Max. 

Mean. 

Mm. 

Days.. 

| Km. per 
Day. 

_ 

Day*,. 

S.E 

144 

20-0 

I 

17-5 

27 

14 

193 

30 

87 

E. 

17*2 

23*7 

204 

134 

20 

240 

00 

88 

N.E. 

10-3 

21-0 

, 18-0 

307 

20 

372 

20 

94 

N. 

15-3 

20-7 

18-0 

304 

15 

1 314 

19 

1 93 

N.W. .. 

10-0 

21*3 

1 18*0 

41] 

27 

404 

30 

93 

W. 

15-0 

22-1 

18-3 

100 

43 

340 

03 

i 93 

S.W. 

14*7 

21-0 

17-8 

73 

17 

448 

29 

88 

S. 

13-0 

20-2 

17-K 

50 

11 

330 

17 

88 


Y. Introduced Animals and Plants. 

The effect of animals and plants introduced intentionally and acci¬ 
dentally through the agency of man is most marked on the vegetation oi 
Sunday and Macau!ev Islands. It amounts to an alteration of the forest 
formation on Sunday island; and the occupation of ground cleared of forest 
or scrub, by meadow formations on both Sunday and Macauley Islands. During 
the early part of last century Sunday Island was the headquarters of an 
extensive whaling industry carried on in the south-western Pacific. In 
order to afford means of subsistence for possible castaways the whalers 
liberated goats on Sunday and Macauley Islands, and, to provide the goats 
with pasture on Macauley Island, burnt the scrub so that grass might grow. 
The goats increased rapidly in their new home, and did not suffer from the 
lack of water on the islands, as these animals are satisfy d with the moisture 
taken with the herbage. On Macauley Island they effectually prevented 
the regrowth of scrub, so that now in all places accessible to them no more 
vegetation is to be found than a close-cropped beard-grass (Polvpogon mons- 
peliensis) meadow. 

On Sunday island, as tlieir numbers increased the goats spread to all 
parts, and, being expert cliff-climbers, little vegetation was beyond their 
roach. They wauder about through the forest in herds of tw r entv or more, 
and eat a •wonderful variety of vegetable substances—hark and leaves of 
trees, seedlings, and ferns—thus thinning the undergrowth considerably. 

Certain plants once common have been almost exterminated by them, 
and are now r found only on cliffs and other inaccessible places. Conspicuous 
examples are Homolanthus polyandrus , Veronica Irrcviracemosa , Asphmum 
Iticidum, and A. Shuttlavorthianunu 

The seedlings of other species are seldom allowed to grow up, and hence 
only such plants as begin their existence on Cyathea trunks, and, growing 
downwards and often strangling their host, take root in the ground, are 
able to reach maturity. This commonly happens with Nothopanax arborenm , 
which promises to become very rare or even extinct on Sunday Island; 
and often with Metrosideros villosa . 

Young plants of Cyathea Jtermadeccnsis are greedily eaten, and, though 
mature plants of this magnificent fern are plentiful, young ones are ex¬ 
tremely rare. 

"With Bhopalostylis Baucri a fair number of the seedlings grow up, as 
goats merely browse on the young palms, which are everywhere abundant. 

The bark is stripped from the trunks of Pisonia Brunoniana and Notho¬ 
panax arboreum as far as goafs can reach. This operation, however, kills. 
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Homolanthus polyandrus . winch plant Itfi*. Cheeseman in 1887 (1; p. 172) 
recorded as “ not uncommon/ 5 The species is now’ almost extinct. 

In Denham Bay sheep eat dew’ll Sea ml a jiocilis. and in its place Sti 1- 
laria media and Cerastium viscosum have become abundant. 

The invasion of a number of European and other plants has not in itseli 
much altered the physiognomy of the plant formations, but where ground 
has been disturbed introduced plants are quich j r than indigenous species in 
talcing possession. Introduced species do not readily spread far into the 
forest except in such places where the larger plants have deliberately been 
cleared away, and here three new and distinct formations have been created. 
These are the meadows described below. 

Age rat urn conyzoides was introduced thirty years ago, and is now abundant 
in several paits of the island. Possibly goats have assisted in spreading 
this species, which is the only introduced plant taking a prominent pari 
in several of the plant associations. 

YI. The Plant Formations. 

All the plant formations on Sunday and Maeauley Islands are more 
or less modified through the depredations of introduced goats, which have 
not only directly expunged certain plants from the forest, but in so doing 
have made openings which have been partly filled by introduced species. 
Hence in places it is difficult to imagine, what the original forest was like, 
especially as it is known that a handsome tree, Homolanthus polyandrus, 
now absent, was once abundant in many places. The undergrowth perhaps 
suffers most from the introduction of goats, which search out particular 
plants whose elimination changes its appearance; also, by the extermina¬ 
tion of Homolanthus polyandrus , and the suppression of young plants of 
Pisonia Brunoniana , Nothopanax arboreum , and Cyathea hermadecensis , the 
physiognomy of the forest may be entirely altered. 

In the Kermadec Islands climatic conditions favour the growth of forest: 
all other plant formations except meadow occurring there may be classed 
as edaphic. The meadow formations owe their existence to the interference 
of man, and are gradually being superseded by forest; the swamp in Denham 
Bay, also, appears to he drying up, and foies't taking its place. 

The plant formations, then, naturally fall into two groups—the climatic, 
the character of whoso vegetation is governed by atmospheric precipitations, 
and the edaphic, whose vegetation is chiefly determined by the nature of 
the soil (16 ; p. 161). In this paper the plant formations of the Kermadecs 
are arranged according to their possible evolution, and are divided for 
purposes of description into five groups—(1) coastal, (2) inland edaphic, 
<3) forest, (4) young, (5) introduced. The climatic formations are included 
in the third, group, while groups (1) and (2) are edaphic. The last two 
groups may be termed unstable formations. 

Supposing we go back to early Pliocene times, when the Kermadecs 
were just appearing above the sea-surface, and try to imagine what the 
conditions would be. The first plants to gain a footing on the new land 
would be those able to stand wetting with sea-water, such as are now found 
among coastal rocks.* Thus the coastal formations would be the first 

* On Krakatoa the first plants to appear after the destruction of the vegetation in 
1883 were chiefly ferns (Treuh., quoted by SohimpeT, 16 ; p. 185), but the island which 
remained after the eruption was of some considerable area. 
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to appear on t>ma]l oceanic inlands, and the order would be the vegetation of 
rocks, scrub, sand dunes. Examples oi islands in this stage are French 
Bock and Curtis Island. Next, as the land increased in area there would 
1)0 moie ground beyond the reach of salt spmy, and stations for land- 
plants would appear, the order being rocks, perhaps swamp and lake, and 
finally forest. The destruction of areas of forest by volcanic eiuptions or 
landslips would create new' ground where the process oi colonising would 
begin anew, but under entirely different conditions, as tho devastated area 
would be surrounded by forest, which would only be hindered from spread¬ 
ing by the barren nature of the soil; and a new factor so tar as the 
formations here described are concerned is tho presence of species oi in¬ 
troduced plants and animals. On Sunday Island we are able to watch 
this actually going on, there being two such areas m process of being re¬ 
forested. One was caused by a large landslip about four years ago, the 
other by a volcanic outburst in 1872. 

The last period in the history of tho plant formations began with the 
advent of man. Hardy cosmopolitan plants were introduced, the original 
formations cleared, and the ground immediately occupied by the new¬ 
comers. 

1. Coastal Formations. 

Only such formations as can be called “ coastal 99 in the narrowest sense 
cf the term are included in this section. Coastal conditions (see 5 ; p. 316) 
depend upon the distance sea-spray may be carried inland regularly and in 
large quantities by air-currents, which along the shore almost invariably 
blow' towards the land. For instance, in Denham Bay, which is on the 
west side of Sunday Island, easterly winds coming over the top of the high 
cliffs have the effect of causing an inrush of air along the beach to com¬ 
pensate for the withdrawal of air from near the cliff-face. Other factors 
making coastal conditions are salt in the soil, and the little water-holding 
capacity of the substratum, which in the Kermadecs is rocks, sand, or 
pumice. 

(a.) Rocks. —Under this heading I will include the vegetation of rocky 
shores and shingle beaches. All the coast-lines of the Kermadee Islands, 
with the exception of Denham Bay and Low Flat beaches on Sunday Island, 
are rocky, and differ but little in their vegetation. As in the winter months 
gales are frequent, tho vegetation is often drenched with salt water, whilo 
during hurricanes tho waves break over a considerable tract of land all 
round the coasts. The smallest quantity of soil on a ledge or in a crevice 
seems sufficient to support vegetation, which must rely for its existence 
chiefly on the abundant rainfall, which, besides supplying moisture, washes 
down earth from the cliffs above. Plants of Asplenium obtusatwn were 
noticed on the roofs of caves, in which position they depend entirely on 
the percolation of rain-water carrying sediment through rock-crevices. 

The principal plants composing the coastal rock vegetation are Mes~ 
mhryaidhemim austrak , Asplenium oUusatum, Poa polyphyUa, Goprosma 
petndata, iSamolus repens stricta , Lobelia anc&ps , Tetragonia eppansa, Apium 
prostratum, Mariscus ustulatus, Parietaria debilis , and Scirpus nodosus. 

t Goprosma petiolata occurs as a low prostrate shrub closely hugging the 
cliff. On Dayrell Islet, where the vegetation is much exposed, the plants are 
stunted and about 1 m. high, with exceedingly dense foliage of small rolled 
leaves* On Fleetwood Bluff the leaf-blades of a male plant measured 
53x 24 mm*, 54 x 26 mm., 51 x 28 mm., were shining, light green, cori- 
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aceous, with the margins recurved or more or less rolled. Leaves of young 
shoot, 70 x 34 mm., 73 x 34 mm. In exposed places on the east coast of 
Sunday Island the leaves were usually much rolled, the two parts of the upper 
surface sometimes touching underneath. 

Poa polyphylla forms small tussocks of fine, drooping foliage, with 
abundant small, moderately dense, drooping panicles projecting beyond 
the foliage. Leaves narrow, 12-20 cm. long, 1*5-2 mm. broad, coriaceous, 
scabiid on the margins and keel. Culms crowded, length to end of panicle 
± 35 cm. 

Samolus repens stricta is a small subshrub with usually few erect branch¬ 
ing steins 20-30 cm. high, bearing near their extremities small axillary 
white or pinkish flowers. Leaves small, 10 mm. long, 3 mm. broad, cori¬ 
aceous, obovate, ending in small points. 

Where a lava cliff forms the coast-line, as at the north end of Denham Bay, 
the plants occur in crevices or on ledges of the cliff-face. In such situations 
are found Asplenium obtusatum , Samolus repens stricta, Mesembryanthemum 
australe, Poa polyphylla , Coprosma petiolata, and Lobelia anceps . 

On the north coast of Sunday Island, where the cliffs are of a loose 
material, and fragments are continually falling, a heap of rocks and rubble 
is formed at the foot. Here occur Asplenium obtusatum , Mesembryan¬ 
themum australe, Lobelia anceps, and Samolus repens stricta ; while at 
Bayner Point Parietal ia dcbilis, Apium piostratum, Tetragonia expansa , 
Bhagodia nutans, and Mesembryanthemum australe are most abundant, witb 
a few plants of Calystegia Soldanella and Mariscus ustulatus. On slopes of 
tuff at the base of Fleetwood Bluff and the Terraces Sccevola gracilis, 
Ipomcsa pes caprce , and Imperata Cheesemani occur, also Coprosma petiolata 
•and small prostrate shrubs of Myoporum Icetum. 

The coastal rocks on Meyer Island are particularly bare and exposed. 
Two or three species of lichen are abundant, and in crevices and lodgment- 
places for small quantities of soil the following plants are found: Mesem¬ 
bryanthemum australe , Scirpus nodosus , Asplenium obtusatum . Coprosma 
petiolata, Mariscus ustulatus , Tetragonia expansa. 

Napier Islet is a mere rock rising 60 m. above sea-level. Here and 
there a crevice contains a little soil, and a few ledges on the western slope 
support some stunted straggling trees of Metrosideros villosa and Myoporum 
Icetum. All these little patches of ground are being continually overturned 
by burrowing shearwatt rs and petrels, and consequently are fox the most 
part bare. The winter mutton-bird (CEstrelata negleda) also occupies a por¬ 
tion of the available surface for its nesting-ground. The plants collected 
were Canavalia obtusifolia, Asplenium obtusatum, Mesembryanthemum australe, 
Sonchus oleraceus, Bhagodia nutans, Lobelia anceps, Solanum nigrum , Cctiula 
australis , Panicum sanguinale microbachne , and Erigeron canadense. 

On Dayrell Islet Mariscus ustulatus , Asplenium obtusatum, Mesembry- 
anthemum australe , Samolus repens stricta, Bhagodia nutans , Tetragon*# 
expansa, and a few others occur. 

The nearest land to French Bock is Curtis Island, distant 83 km. I 
therefore considered myself extremely fortunate in bring able to land on 
this rock, the most southern member of the Kermadec Group, for half an 
hour (14th November, 1908) during the voyage back from Sunday Island. 
It is a mere rook, exposed in all its parts to the winds carrying salt spray, 
while during a hurricane the waves probably dash right over it. Mesem¬ 
bryanthemum australe was abundant near the summit, funning large green 
patches visible from the ship at some distance, while Asplenium obtusatum 
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was also fairly common. Three other species were collected— ticiuxio la ulus 
a much-branched, erect, glabrous herb 25 cm. tall, with lanceolate, flehhv 
lobed leaves, and rather dense many-fiower<d corymbs ; Dcycuxia Forstir’i 
littoralis , a stunted form with small short panicles ; and Paiictaria Mill's. 

(b.) Mariscus Slopes.— 1 Talus slopes at the. foot ol sea-cliffs, and other 
steep slopes along the coasts, are usually covered with close-growing tussocks 
of Mariscus ustulatus , among which other plants occur in greater or lesser 
numbers. Next in importance to Mariscus ustulatus are Carcx Forsteri insu- 
laris , Pier is comans , Hypokpis tenuifolia, tic it pus nodosus , and shrubby forms 
ot Myoporum Icetum . 

Car ex Forsteri insularis forms small tussocks, l-\ m. high, with crowded 
drooping leaves, and many semi-erect slender culms bearing numerous 
compound spikelets. the upper ones sessile, approximate, the lower on lono 
erect peduncles. Leaves 1 m. long, l cm. broad, yellowish-green, cori° 
aceous, margins and keel scabrid. 

Tains slopes are composed of debris weathered off the cliff-lace. The 
soil is thus of a loose moving nature, and, having a large proportion of 
stones, is not touched by burrowing birds. Other coastal slopes, liowevei, 
having no cliff above them, and hence with a more stable soil, composed 
of the weathered surface of volcanic tuffs, are used by burrowing petrels 
and sb arwaters for breeding-grounds during the summer months. The soil 
is thus everywhere being turned over for many months of the year, and in 
this respect resembles the moving soil of the talus slopes. Hence a similar 
type of vegetation is found in both stations. Mariscus ustulatus, whose 
large tussocks cannot be easily rooted up by the birds, is the principal plant, 
and in many places the sole occupier, of these slopes. 

Talus slopes in Denham Bay support a dense covering of vegeta- 
tion ± 1 m. high, composed chiefly of Mariscus ustulatus , Ageratum cony- 
zoides, Pteris comans , Car ex Forsteri insularis, and Sicyos australis . Scirpus 
nodosus grows in tufts along the base cf the slopes just above the reach 
of the waves. 

The steep slopes of Titi Knob, where not covered by forest, form the 
breeding-ground of large colonies of black-burrowers ( Puffinus chloro- 
rhynchus) and short-billed titi (CEstrclata nigripennis ). The whole surface 
not occupied by rock is disturbed every year by these two species of sea¬ 
birds, Yet it is densely covered with large tussocks of Mariscus ustulatus , 
with only here and there, except on rocky ground and cliffs, a few plants 
of Ilypolepis tenui folia. Pteris comans, Carcx Forsteri insularis , Myoporum 
Ifrtum , and perhaps some others. 

The vegetation of Curtis Island is best described under the present head¬ 
ing. . The inner slopes and top of the evater-ridge are covered either with 
Mariscus ustulatus or Mesembryanthemum australe, the two plants generally 
keeping separate, and each occupying a large share of the surface. Large 
numbers of sea-birds breed on the island. Black-bunwers and short¬ 
billed titi buixow r wherever the soil is loose enough for them to move, wiiile 
the masked gannet (Sula cyan ops) lays on the surface, trampling down the 
Mesembryanthemum about its nest. When the birds leave at the end of 
the breeding season the vegetation profits by the amount of guano mixed 
with the soil, hence a rank growth covers the ground wherever the birds 
are able to breed. Not uncommon among the Mariscus tussocks on the 
crater-ridge were plants of Lepidium oleraceum frondosum . This plant 
occurred in the form of much-branched, rounded bushes, £ m. ox more 
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high, with the periphery of dense loliage and numerous clusters of racemes 
ot many small white flowers. Leaves 6-8 cm. long, rhomboid-oblong, the 
distal half deeply serrate. Other plants noticed on the slopes were Scirpus 
nodosus, Rhagodia nutans , Pa rid aria debilis , Deyeuxia Forsteri, Solanum 
nigrum (pubescent form), and Sonchus oleraeeus . 

(c.) Ngaio (Myoporiun) Scrub.—Next to forest this is perhaps the most 
important plant association in the Kennadocs. It is essentially coastal, 
occupying a belt above, high-water mark, from which Metrosideros cillosa is 
absent. It is well developed where there is a space between the cliffs and 
the'water’s edge, as on the east coast of Sunday Island. It is found at a 
height of 25 m. above sea-level on the Terraces, and forms most of the vege¬ 
tation of Moyer Island (highest point, 100 m. above sea-level). The original 
vegetation of Macauley Island was in all probability ngaio scrub, but no 
trace of it now remains, it having been burnt by whalers during last cen¬ 
tury, when goats were liberated for the benefit of castaways. The narra¬ 
tive of the discovery of the island by Captain Sever, in 1788, says, The 
top of the land was covered with a coarse kind of glass, and the place affords 
great plenty of the wild mangrove.” The coarse grass is probably Mariscus 
ustulatus, and the wild mangrove Myoporum laslum . In 1887 Mr. Percy 
Smith observed the chaired stumps of some ngaio ( Myoporum Icetum). as 
well as a few living shrubs of the same plant (17 ; p. 26). 

The principal members of the ngaio scrub are Myoporum Icetum , Pteris 
comans , Macropiper excel sum major , S icy os australis , 21 arise us ustulatus, 
Carex Forsteri insular is, and Canavalia obtusifolia. 

Myoporum Icetum in the scrub formation is a low, spreading, irregularly 
branched shrub, with the trunk and branches often more or less horizontal. 
Foliage usually dense, with the upper surface, through which project 
numerous dead twigs, sloping towards the sea. Leaves 12-14*5 cm. long. 
3-4*5 cm. broad, light green, thick, almost fleshy, often deeply serrate; 
pellucid glands scarcely visible. 

The ngaio scrub is exposed to constant winds bearing salt spray. The 
upper surface of the foliage, therefore, slopes gradually upwards from the 
outer edge of the scrub, where it reaches the ground. The soil is of the 
driest character, and in several places completely undermined by burrowing 
shearwaters. On Meyer Island one colony of birds succeeds another, so 
that the soil never has a rest. 

On the east coast of Sunday Island a belt of ngaio scrub extends from 
the rocky shore back for several metres to the base of the cliffs, or, in Coral 
Lay, to the forest proper, which begins at 10-15 m. from the shingle beach. 
The effect oi the easterly winds on this belt is most pronounced in Coral 
Bay. The Myoporum forms a close, compact mass, beginning with plants 
appearing among the rocks and only a few centimetres tall, and gradually 
getting higher towards the forest, where the adjoining Metrosideros trees 
have the wind-shorn habit of the Myoporum. At 10 m. from the shingle 
the average height would be about 1*5 m. All twigs appearing above the 
general level of the foliage are killed by the wind. Intermixed among the 
Myoporum are Macropiper excels urn major. Pteris comans. Carex Forsteri 
insularis . S icy os australis , aud Canavalia oblusifolia. The scrub in Coral 
Bay extends to the limits of vegetation along the shore, so that no line can 
be drawn between it and rock vegetation. 

The western Terrace is covered with ngaio scrub, which increases in 
height from the top of the sea-cliffs towards the base of the higher cliffs 
5*—Trans. 
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a* tLe WL. TV boxl it completciv o\citurned once a \ ear by black¬ 
ly niovvrs Puflu cblotoihjt*ckus and thi& has tbe effect ot almost killing 

*ho re^eto-non Tii plants die down so much that there is hardly a green 
b * A t-n u.nd ~b v have tin* uppeaiance of being dead. When the buds de- 
y y + a fi-^L link uowth ot tohace ie&ult& nom the laige amount of guano 
ai* in the soil. In Aucust w dense siowth of voung shoots coders the stems 
ot MfofOtuw tot am aid Mdicopt tunntn 3 the tops of the tiees, howe\er 
aie qiute dead and ne\ei iccorei. The undergiowth is a lank mass of 
Jluaoptyr tjtce^uhi wcjoi about 1 m hith, and which, judgmg by the 
number of dead stems present appeals to have been Jailed right down to 
100 T& With it occur a few othei plants —Manscus ustulatus , Ptuis 
coih'fls Snfomihi iiigniHi, Canr Fatten irisulan% Sicyos auAiahs, Hypo- 
hpis h nmtulta Ayuatum conyzoubs. 

Uiowma in Inghlv manuied .round -vacated b} the sheaiwater abo\e 
rutiitiox ed, b>cj<>$ ai/sOahs frequently pioduces abnoimal male floweis, 
in which the petaU turn gieeii, and assume moie or less the shape and 
character of young foliage-leues. 

The \egetation oil Mevei Island takes the form of open ngaio (Myo- 
ymim) sc tub up to about 6 m. high and including some othei trees not 
chai ictenstic ot this formation —Mftwsidaos ullosa , Coiynocatpus Icengata s 
P^nmn Bi anuntum Rapaiua h iwadtcnists, 

Pisnmn B/UHomawi bianchcs> m an extiemelv megular, not to say 
fantastic manner. The trunk is stout gnailed and divided half a metre 
oi so above the irround. The stems spiead out in all directioi s and. branch¬ 
ing } *ut few times bear a rosette ot lame leaves at the extremity of each 
twig. Often laue blanches are dead. The Pisomu appears to have a haid 
struiije to lne on this exposed and islet. On e\erv possible spot a white- 
tip i oddv (Mw annus hucocopdlus) has placed its nest built of Pisoma 
and other leaves. Whether oi n< t the bud plucks leaves fiom the trees 
for its nest I r im ot say. 

There aie a few small plants of Cotynocarpus tongata growing m the 
m<M: sheltered places on Alexei Island. They have erect stems small, dark, 
yollowish-green upper leases and larger lower ones, and never rising hi^hei 
than the surrounding ngaio scrub, their uppermost twigs aie dead. 

Asphnuuu Shittlnruithawnn on Meyer Island is a low densely tufted 
feir. Rhizome stout brownish-black loimmg a mass 15-20 cm. m dia¬ 
meter. Fronds ciowded much dmded. the pinna? usually o\ eilappmo, 
v ith shorr segment^ vellowish-ereen, the tips usuallv dead. 

The soil on Merer Island is the loose shitting, yellowish weathcied 
aiiitace of the tuffs of which the island is composed. It is continually being 
overturned b\ bui rowing species of ^lioaiwater. During the summer 
mouths the barrows occupied bv Pu/jinus chloioiftynchus, m company 
with a small petit 1 (COsir data niqnptonis) while for the remainder of the 
}eai then place is taken by P. assutuhs. It is onlv m devices of rocks and 
other places where the buds are unable to bunow that anv small plants 
occur. Here are found Sicyos australCanaiaha obtusifoha , Panetana 
dfbtbs^ Manscus ustulatus. Solatium vnjmm (pubescent foim), Asphnium 
Shutthuarthannm . and Sugcsbecha oruntahs. 

The saub. owing to the steep locky nature of the surface is rather open 
The Myoporum itself appears to be as much dead as alive. Looking at it 
from abo\e, one sees a forest of straggly dead brushwood, among which 
Imng bramhes are struggling for existence. The constant wmds laden 
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<uth salt spiav aie too seteie, the losult Lemu that the uppei exposed 
twigs of all the trees aie dead. 

The top of Dayiell Islet supports a teit scantv aegetation. The soxl 
is e\ert where undeimmed bv bunowmg sheaiwateis, and ib m eteit wa\ 
similar to the bteep slopes of Mevei Island. Theie aie a few small trees 
of Metrosidetos allosa of a stiagglv habit while Myopomm latum aul 
Cop/osma petiolata foim low dense bushes «xbout 1 m hmk. 

{(1) Sand Dunts —The only tiue sard drnus on Ninda\ Island foim a 
single hue fimgmg Low Flat Beach on the noith coast. They an low ai d 
consist of the fine sand of which the beach is composed heaped up t»y 
wmd against the land. They aie cot eied w ith Iponicea pt $ capi <r, wInch sends 
its luimeis two oi three meties on to the beach ltsolr and i*s tona white 
loots still luither under the beach. Among the Ijomrta aie found chitflv 
Impe/ata ( i heesemam , Sciipus nodosus, Eleuunr indica aud Apvun pio^hatiun. 

(e) Giaiel Flat .—A flat extends along the beach in Denham Bat foi 
about 2 km., and has an average width of 75 m. Its outer edie comcides 
with the limit of storm seas and shifting uiatel, along its mnei edge is 
foiest. The teaetation of this flat forms an impoitant plant formation, 
as in Denham Bay seeds of plants brought by ocean-cmients and washed 
ashoie aie most likely to find a suitable place foi geimmating. 

The puncipal plants of the giatel flat aie Ipomoea pt s caynce Manscus 
ustulatus , Sou pus nodosus, Scaiola giacihs , Myopoium latum Agttatum 
conyzoides , Stcllana media Euphoiha Peplus Cynodon Dactylon Calystajia 
Soldanella Tetiagoma eipansa, Deycuxia Foistui Impaata Cheesemam , 
and Enchthites pienantkoidcs . 

Ipomcsa pcs capice has long, branched, trading stems winch he along 
the ground rooting here and theie at the nodes. Leaves large, 2-lobed, 
dark yellowish-areen, firm in texture, foimmg a mass of vegetation covei- 
mg the ground to a height of 30 cm. Flowers large and conspicuous, pale 
lilac, pioduced m abundance. 

Screwla g/acihs is a procumbent undeishiub with long spieadmg, hunv 
branches, and rather dense hairy foliage, coaennn the giound to a height 
of about half a metie Leat es 114 x 39 mm. 11U x 42 rum., 97 x 33 mm., 
80 x 25 mm yellowish-gieen, firmm text me coteied with short stiff hairs. 
Flowers small, axillary white with a yellow centie, pioduced abundantly 
throughout the year. Fruit fleshy, white 

Myopoium latum occms on the mavel flat as low shrubs, 1-3 m. tall 
with dense Imht-gieen foliage, through which pro]ect numerous dead twins. 
Detached plants only are found, with the foliage on the seaward side reach¬ 
ing the giound. 

The gratel flat is said to be eoteied by hurricane seas only though 
other heavy seas sometimes hieak over paits of it killing some of the vege¬ 
tation. In Juh 1908 the sea flooded pait of the flit and Killed Ipomcea 
]ta captre and some of the It tats and twigs of Mijupoinm latum . 

Tht soil is hi a\ el, similar to that of w hich the beach is composed. Dunna 
westeilv weathei it is continually drenched with salt spray. 

From October till April, wideawake terns (Stuna tuhgmo&a) occupy 
the front portion of the giatel flat, and keep the te get at ion well tiamplerl 
down. When they depart, boweter, the Ipamia pes cap)a grows up tall 
and rank cotemin the ground with dense dark-ureen fohaae to a height 
of 40-50 cm., and elsewhere a host of weeds, chiefly Stdlana tutdia and 
Euphoibia P*plus soon spiings up. 
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Three plants occupy practically the whole of the flat—viz.. Mar isms 
ustulatus, Scirpus it ados us, and Ipomcea pen capra:. Mari sc us ustulatus 
occurs all over the flat, but more sparingly near the forest, where it is re¬ 
placed by Scirpus nodosus and Age rat inn conyzoidrs . I pomopa pes capra » 
grows almost everywhere, mixing with both Mari sous and Scirpus. Its 
long trailing stems aro only driven back by the waves on one side and by 
the shade of the forest on the other. A lew shrubs of Myoporum lain in 
occur here and there, while there is an undergrowth among the Mariseus 
and Ipomcea, chiefly composed of Stella) in media, Euphorbia Peplus , and 
Cynodon Daclylon. Along the sea-edge, where the gravel takes the nature 
of a dune, Calystegia Soldanella and Tetragon in expansa occur. 

There is ev'dence that another plant— Scatvola gracilis —now almost 
entirely killed hv introduced sheep and cattle, formerly took an important 
part in the formation. In an enclosure at the south end of Denham 
Bay, where these animals are not allowed, the vegetation is dense, about 
half a metre high, and composed principally of Sca > vala gracilis and Scirpus 
nodosvs , with Ipomcea pes capra: growing among them. Here also are 
found Imperaia Cheesemani and Danthonia pihsa. 

2. Inland Edaphic Formations. 

The plant formations occurring in alt places on Sunday Island whore the 
nature of the soil inhibits the growth of forest (except the areas occupied 
by the coastal, young, and introduced formations) aro included under this 
heading, and naturally fall into three groups, which will be described in the 
order of their probable appearance. Forest, being the only climatic forma¬ 
tion, is kept under a separate heading, though true forest possibly existed 
on Sunday Island before there were any sw r amps or lakes. 

(a.) Rocks and Cliffs. —On Sunday Island it may be baid with regard to 
cliff vegetation that some of the plants nov T most characteristic oi it are 
those which goats search out and suppress in the fores!. This in certainly 
the case with Aspleniuni Shuttle icorthianum and Veronica brcviracemosa . 
Certain plants, however, such as Lagenophora pdiolata and Lobelia anceps, 
axe found in nearly all rocky places in the forest. Other species usual 
occurring in rocky situations are llydrocotyle moschaia, Coprosma pdiolata , 
Carex Forsteri insular is. Sccerola gracilis , Cyclophoms serpens, Pepcromia 
Endhckeri, Poa polyphylla. Mesembryanthcmum austrule, and Psilotum tri¬ 
quetrum. 

The rock-vegetation is well developed on the cliffs at the back of the 
Terraces. These cliffs are of an exceptionally dry character, face north, 
and are inaccessible to goats. Where there is a crevice or ledge affording 
the slightest hold for soil, plants will bo found. The chief members are 
Cyctophorus serpens , Lobelia anceps , Asplenium Shnttlnmlhiamnn , Poa 
poly phylla, Pepcromia Endlicheri , and Mesembryanthemum aust rale. A plant 
of Coprosma petioluta was also seen. 

On the cliffs above Denham Bay, now, owing to the presence of inhabit¬ 
ants m the bay, practically free from goats, are found Veronica breviracemosa, 
Coprosma petiolata. Lobelia anceps , Lagenophora Forsteri, and Carex Forsteri 
insulam , besides Hydrocotyle moschata in damp places. On an open rockv 
slope Scamla gracilis covers the ground; mixed with it is a little Dan¬ 
thonia pilosa. 

A cliff in the crater at the base of Moumoukai contains the following 
plants: Poa poly phylla, Cyclophoms serpens , Scwvola gracilis , Ercchtites 
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prvmnlkoides , X< ph role pis cord ifolia, Adiantum hispidulum, Pdlcea falcata , 
Ageratum conyzoides, and dwarf plants of hJyoponim Icetum and Coriaria 
sannentosa. This part was included in the area destroyed by a volcanic 
eruption in 1872. 

At the fool of the cliffs in Bonham Bay steam escapes in several places, 
killing the vegetation where it issues from the ground. Near by, on the 
vaim ground, is a dense growth of plants 1-1 m. high, consisting cliieilv 
ol Ncphrolepis vxaltata , Poly podium diversifolium, Paspalum scrobiculatum , 
Lycopodium ccrnuum, and Psilntum triquetrum. The Polypodium and Lyco¬ 
podium have tall erect fronds, the former measuring up to 105 cm., the 
latter to 83 cm., in height. 

On Macauloy Island deep ravines, cut through volcanic tufts by the 
action of rain-water, support on their precipitous sides a little vegetation. 
Goats arc unable to reach certain parts, and hence possibly a remnant of 
the original vegetation is found here. These gullies afford shelter from 
wind, hut the porous nature of the ground allows water to percolate freely; 
hence the soil is usually particularly dry. The list of plants noticed in 
these ravines is as follows : Boehmcria dealbata , Carer Forsteri insularis , 
Asplenium lucidum , A. obtumtum , Ilypolepis tenuifolia , Poa pohjphylla , 
Lobelia anccps , (hmphalium luteo-album , Heir pus nodosus, M arise us ustu- 
latus, and Mesembry anthem urn aunt rale. 

(b.) Swamp .—Swamp occurs in Denham Bay and round the Blue Lake 
in the crater. Typha anguslijolia grows along the edges of Tui Lake and 
the Green Lake, but there is no swamp formation. 

The swamp in Denham Bay is situated opposite the middle of the bay, 
between the gravel flat and the high perpendicular cliffs some 300 m. further 
back. It is somewhat oblong in shape, about 600 m. long and 200 m. broad. 
The ground round the swamp is composed of pumiceous tufts and gravel, 
derived from the cliffs, which no doubt slipped down into the hay when 
the sea washed their bases. The sea has since retired, being now some 
400 m. from the cliffs at this part. Bain-water percolates these tufEs very 
quickly, but under the swamp is a*layer of 1)1 ue and yellow sandv day which 
holds water for a considerable time, thus making possible the existence 
of a swamp. The surface is everywhere spongy and gives under the feet. 
In places, more especially after rain, water lies to a depth of 20 cm. 

The principal swamp-plant is Typha augustifolia. Its height varies. 
Over the greater part of the swamp it lies between 1 m. and 1*5 m., and here 
the ground, though springy, will support the weight of a man. In places, 
however, it is tall, up to 2-6 m., and hero one’s Legs sink in up to the knees 
or deeper. After the Typha , Juncus effusus is the most important plant. 
It grows in tufts, l*5m. liigh, and covers largo patches in the drier parts 
of the swamp. Blech mini capense (75 cm. tall), Histiopteris incisa, and 
Paspalum scrobiculatum occur in small patches in several places. The 
Histiopteris forms rather dense patches ± 1 m. high, with much decayed 
vegetable matter underneath. Other swamp-plants noticed were Juncus 
pauciflorus near the edge, and Heleocharis acuta in water. 

The character of the vegetation in the Denham Bay swamp appears 
to be altering, forest-plants taking the place of swamp-plants. In fact, a 
swamp formation is here in process of being changed into forest. Thirty 
r ears ago there was an open sheet of -water with Typha anguslifolia growing 
along the edge, from where gradually it spread until now there is no open 
water. Parts, however, are much wetter than the rest, and here the Typha 
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is tallest. In the greater part of the swamp the following appear to be signs 
of drying up: Typha angustifolia is of small size; Juncus effusus is abundant; 
various other plants, such as Mariscus ustulatus, Agendum con guides, and 
Polypodium diversifolium, are appearing; and, finally, plants of Metrosideros 
villosa up to 2 m. in height occur in various places, chiefly on the higher 
ground, where water does not actually lie on the surface. The cause of this 
change is probably the filling-in of the swamp by material washed into it 
by rains. 

The swamp surrounding the Blue Lake is similar to that in Denham 
Bay, but contains fower species of plants. Besides Typha angustifolia , 
Mariscus ustulatus and Paspalum scrobiculatum are the chief plants. This 
swamp is of recent origin, as the water in the Blue Lako was probably boiling 
during the eruption of 1872, there being a number of standing dead trees 
near its shores. 

(c.) Lakes. —From the edge of the Green Lake the bottom slopes steeply 
into deep water. In places, however, there is a shelf just submerged, and 
here Typha angustifolia finds a foothold; but in all cases there is a space 
of about a metre between it and the water’s edge, this being the distance 
goats are able to reach when standing in shallow water. 

Tui Lake is a small sheet of fresh water surrounded by for< st, and lies 
on the edge of the area affected by the eruption of 1872. A little Typha 
angustifolia occurs, and Callitriche Muelleri grows either entirely submerged 
or on the bank close to the water’s edge. 

3. Forest Formations. 

(a.) General Remarks. —Practically the whole of Sunday Island is covered 
with forest, this being the true climatic plant formation. The proportion 
of ground occupied by other formations would be insignificant when com¬ 
pared to that under forest, which reaches from the water’s edge to the tops 
of the highest hills, were it not for certain disturbing influences which may 
be termed accidental, and which have led to the existence of the plant forma¬ 
tions described below as “ young ” and V introduced.” But climate, being 
a permanent unchanging factor, must in the long-run overcome any tem¬ 
porary disturbing influences, and consequently forest will gradually replace 
the new formations. This process is certainly going on with regard to the 
young formations, which might appropriately be called young forests; 
but the occupation of man, which is responsible for the existence of the 
introduced formations, may become a permanent factor ever preventing 
the forest regaining its lost ground. I have already mentioned the change 
which is apparently taking place in the swamp in Denham Bay; but tliis 
is a slow, natural process consequent on the filling-in of the swamp by 
material washed into it by mins, and, possibly, the gradual upheaval of 
the Kerinadec Islands plateau. 

Though small, Sunday Island is hilly in the character of its surface, and 
a considerable area is over 300 m. above sea-level; hence the amount of 
atmospheric precipitation is not the same in all parts, and consequently the 
character of the forest varies. The soil is everywhere extremely permeable, 
so that it may be disregarded as a factor determining the distribution of 
the mam types of forest. The more elevated parts of the island undoubtedly 
receive a much greater amount of moisture than the lower parts. In 
northerly weather everywhere above an altitude of about 300 m. is enve¬ 
loped in clouds, while the lower ground receives moisture only while it is 
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actually raining, and between showers may evtn be suffering from the 
desiccating effect oi tlio wind. 

The forest, then, may be divided into two main types, determined by 
the amount of moisture received. r Io these I apply the terms “dry” 
and “ wel/ 1 [ might also refer to them as “upper” and “lower” ; but, 
though the wet forest is confined to the upper parts of the island, its existence 
as a distinct formation is not due directly to its altitude, but to its abundant 
supply of moisture. 

(Generally speaking, the wet forest occurs on ground more than 250 m. 
above sea-level, though no sharp line of demarcation can be drawn between 
the wot and dry forests, the one passing gradually into the other at an alti¬ 
tude varying between 2(X) m. and 300 m. It differs from dry forest in its 
much more luxuriant growth, and in the abundance of ciyptogamic epi¬ 
phytes. 

(b.) Leading Physiognomic Plants and their Life-forms .—(1.) Trees and 
shrubs: Metrosideros vilbsa occurs in two principal forms. Its ordinary 
state is a lofty forest-tree, 20 m. tall, with an erect, more or loss crooked 
or twisted trunk £-1 m. in diameter at the base, and branching, chiefly in 
its upper part, in a most irregular manner. Aerial rootlets arc usually 
given out from the lower part of the trunk. These grow downwards, in¬ 
creasing in size and brandling till they reach the ground, where they take 
root, and, still growing larger, act like additional stems. 

The larger trees on the ridges and in exposed places usually have im¬ 
mense prostrate trunks, sending up several branches each the size of a large 
tree. Aerial roots are given off from the under-aide of the trunk until the 
base of the tree becomes a mass of entangled roots and stems of all sizes. 
In loaning trees they form supports for the trunk, which thus spreads in the 
direction in which it is leaning—usually downhill or in a northerly direc¬ 
tion—that is, away from the point whence come the hurricanes.* 

Corynocarpus laevigata is a lofty foiest-tree, 20 m. tall, with one to three 
erect stems, branching chiefly about 8-10 m. above the ground. The three 
trunks of one tree measured 115 cm., 135 cm., and 150 cm. in circumference 
respectively. Bark dark brown, rather rough, with small lenticels. Foliage 
dense. 

Myoporum latum is a lofty forest-tree, 20 m. tall, with a trunk 2 m. 
in circumference at the base, branching near the top, and with lax foliage. 
Bark rough, grey. Leaves serrate, light green, pellucid glands scarcely 
visible. Usually in the forest Myoporum latum is a small tree of the second 
tier, with an eroct stem and lax foliage. 

Melicytus rami floras in dry forest is usually a small tree with an erect 
branching stem and lax foliage. In wet forest, however, it is a tree of large 
proportions, consisting of a great many stems spreading from the base, 
and with the moderately dense foliage borne principally at the top. Bark 
nearly smooth, and of a light-grey colour. 

Rapamea Jcermadecensis is a small glabrous tree, 6-10 m. tall, with an 
eroct stem bearing numerous horizontal branches. Bark rather smooth, 
with small lenticels, reddish-grey. Wood extremely hard. Foliage dense. 
Leaves elliptic-oblong, coriaceous, dark green, margins wavy, more or less 
rolled; laminae 42 x 20 mm., 45 x 25 mm., 60 x 27 mm., 70 x 33 m 


* Dr. Cockayne is of opinion (Report Bot. Surv. Stewart Island, 1909, p. 10} that 
Metrosideros lucidu has under certain stimuli an hereditary tendency towards a prostrate 
habit. 
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riowerb small, in fascicles on the twigs among and below tlio loaves. Fruit 
fleshy. 

Ascarina lanceolata is a tall shrub or small slender tree, with bark ol ;■ 
dark reddish-brown colour, and rather rough, with close lent hols. Foliage 
dense; leaves ovate-lanceolate or oblong-huicoolalo, deeply serrate, (inn 
in texture, aromatic: laminae 55 x 18mm.. 62x21 mm.! 65x20mm.. 
65 x 22 ram. Flowers unisexual, in compound spikes Fruit a small drupe. 
3 mm. long. 

Melicope ternata ib a small erect tree, 10 m. tall. Bark rather rough, 
with numerous lenticels, reddish. Loaves trifoliate, in bunches at the. end 
of the twigs; loaflets large, the central ones 15 cm. long, 7*5 cm. broad, 
shining, flaccid, or the older ones Arm. 

Coprosma acutifolia is a small, erect, often slender tree, 7-10 m. tall, 
and with a trunk sometimes 140 cm. in circumference near the base. Bark 
quite smooth, grey to greenish. Branches ending in numerous slender 
twigs hearing moderately dense foliage. Leaves ovate-lanceolate to elliptic- 
ovate, acuminate, variable in size and shape; lamina 1 13 x 18mm., 
63 x 22 mm., 75 x 35 mm. Fruit small orange-red drupes, produced 
copiously. 

Macropiper excelsum major is a small shrub, 2-3m. tall, with usually 
several stems springing from the same base. Stems smooth, greenish, 
terete, with largo nodes. Foliage lax. Leaves large, cordate, with 7-13 
ribs radiating from the base, flaccid or moderately firm in texture ; lamina* 
12 x 11 cm. to 10x19 cm. (largest leaf measured 17x22 cm.). Flowers 
dioecious; male spikes 15-23 cm. long, female spikes 8-10 cm. long. Fruit 
fleshy. 

(2.) Palms: Phopalostplis Baueri has a stout, erect, torete, greenish 
trunk, marked by conspicuous regular rings representing leaf-scars. Base 
of stem enlarged, bearing densely crowded short roots. Height 1o flowers 
7-10 m. Flowers borne at the base of the leaf-sheaths, several succeeding 
one another in a season. Leaves pinnate; length without sheath 3-5 in!, 
longest pinnae 1-1-2 m„ forming a crown at the top of the* stem spreadino at 
an angle of ± 130°. ° 

(3.) Tree-ferns: Cpathca hvmadrcnws has a trunk 15-20m. tall, tlm 
base largo, 1-2 m. in diameter, formed of adventitious rootlets and rapidly 
narro\nng into a slender upper part which is comparatively smootJ l, as the 
fallen fronds leave clean scam. 

Cyathea Mihwi has a stout erect trunk 4r-8m. tall, slightly thicktMicd 
by adventitious rootlets at the base. Fronds after withering hang down 
the stem for a considerable time, hence there is always a cluster of dead 
fronds round the top. When they do fall they break off short, loavino the 
broken stipes attached to the trunk, which consequently is rougli and untidy. 

(L) Small ferns: Pirns commit iorms tufts about 2 m. tall, containing 
many dead stipes besides the living froncL. 

Nephrolepis exaltaia Las a skort erect rhizome from which fronds and 
roots spring crossing one another. Height 1-2 m. A frond measured- 
stipo, 100 cm.- frond. 113 cm.; total length, 213 cm.; longest pinna, 
no x 17 mm. ran* easily broken, so that porfect specimens are rare. 

Nephrolepis cordifdia is a low fem with a tufted rhizome bearing 6-10 
nve and many dead fronds, and numerous roots forming a famgW mat. 
Trends linear, 60-60 cm. long, 5-6 cm. broad, with the pinnse usually broken 


-111 



Oliver. —Vegetation of the Kermadec Islands. 


139 


Polyslichwn anstatum has a long creeping rliizome bearing at short 
intervals erect, hard, dark-green, deltoid fronds, 1 m. tall. 

Dryopteris setigera is a tall tern, 1-2 m. high, with a short tufted rliizome 
and few, light-green, delicate, compound, deltoid fronds. 

Diplazium japonicum is a low tufted fern, about Jm. tall, with fow 
light-green, delicate, pinnate fronds. 

Blechmnn cape use varies very much in its size and habit. It may be a 
tall fern with erect fronds 2-2-5 m. high, or a low fern, i m. tall, with broadly 
ovate or nearly orbicular spreading fronds. 

(c.) Ecology. —(l.) Ecological factors: First in importance of factors 
determining both the existence and character of the forest is climate. An 
abundant supply of rain spread tliroughout the year produces a forest 
formation whose physiognomy alters in accordance with the amount of 
moisture-received. A full account of the climate has already been given. 
The annual rainfall, amounting to over 1,700 nun. for nine months, and 
high average degree of relative humidity, with a temperature never falling 
below 8°C., and averaging more than 18° 0., is ample to produce hygro- 
phytic vegetation (16 ; p. 168), while the desiccating effoc-t ol the constant 
winds is to a certain extent counterbalanced by the moisture-laden atmo¬ 
sphere. The winds arc most felt near the sea-shore and at the top of sea-cliffs, 
where the vegetation is shorn down to a certain height, above which nothing 
but dead twigs project. 

The general effect of the warm and humid climate on the vegetation is 
to promote a luxuriant growth. This is exemplified in the case of New 
Zealand plants extending to the Kermadecs. Macropiper excelsum and 
M dicope tern at a are each represented by varieties characterized by larger 
leaves. ('orynocarpus Immgata and Myoporum latum , small trees in New 
Zealand, are on Sunday Island lofty forest-trees 20 m. tall. The habit of 
two plants —Cahjstegia Soldanella and Ipomcsa palmata —of flowering but 
not fruiting (according to my observation) is perhaps occasioned by the 
climate. Some mosses rarely bear fruiting capsules. 

A number of plants flower immediately after fruiting. In the case of 
Bapanea Jcennadeccnsis both flowers and ripe fruit are sometimes seen 
on the same twig. Besides this species, Coprosma petiolata , 0. acutijolia. 
Macropiper excelsum major , Ascarwa laneeulata , and Melicopc ternata flower 
during the winter months. The slight fall in temperature, rather than 
interfering with, seems to favour the development of the reproductive 
organs (see 16; p. 48). 

In the list of indigenous plants I have recorded the measurements of 
largo specimens of several plants. 

The most noticeable effect of winds is to limit the general level of the 
vegetation in exposed places. Myoporum latum, which is the principal 
plant in the coastal scrub, adapts itself precisely so as to offer least resistance 
to the prevailing winds. Its slanting flat top is maintained by the constant 
winds, which, laden with salt spray, kill every twig above a eeitain level, 
determined by the density of the foliage. On tho tops of cliffs, where the 
wind strikes with full force, the foliage is shorn down to a certain height, 
above which only dead twigs project. 

Soil is a factor second iu importance only to climate. There is little 
variety of soils on Sunday Island, any difference between one and another 
consisting in the proportions of vegetable matter contained in each. The 
soil everywhere consists of the more or less altered—by weathering and 
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admixture of vegetable liumus—surface of tuffs composed for the most part 
of pumice. The tuffs themselves are of an extremely porous character, and 
any noticeable water-holding capacity the soil may possess is duo to the 
addition of humus. The nature of the soil, then, is such as to hinder the 
growth of forest, which depends as a formal ion on an abundant supply of 
atmospheric moisture. 

On the lower more level ground a layer of black loam 10-20 cm. deep 
iests on pumice tuffs. Watei percolates freely ; lienee the ground is usually 
more or less parched. On the hilltops, howevei, the more abundant supply 
of moisture promotes a luxuriant growth, and the consequent decay of 
vegetation adding humus to the soil increases its water-holding capacity. 
No water lies on the surface, though the soil is usually moist, and a layer 
of dead leaves prevents it rapidly becoming dry. On the hillsides the 
weathered surface of the tuffs forms the soil. 

The density of the forest-roof, by regulating the supply of rain and 
light, has a direct bearing on the distribution of the undergrowth. The 
vegetation on the forest-floor varies from a dense growth of ferns 2 m. high 
to a few scattered ferns and seedlings, whilst in places it is entirely absent, 
there being only dead leaves and branches lying about. As a general rule, 
where the foliage is most dense there is little undergrowth, hut whore a 
break occurs ferns and other plants are abundant. On the hilltops, how¬ 
ever, where clouds hang about iu northerly weather, more moisture will be 
supplied to the undeigrowth, which is theTofore usually most luxuriant, 
notwithstanding the fact that the forest-roof may be not less dense than 
it is on the lower ground. In Denham Bay there is everywhere a dense 
undergrowth. Climatological Table II shows that on Sunday Island 
three-fourths of the rainfall occurs during northerly weather. Bain-clouds 
impinging against Big and Expedition Hills drop their moisture on the 
summits of these hills and on the flat in Denham Bay directly below. 

(2.) Trees : The trees are all evergreens. One only exhibits partial 
defoliation. In the winter months Homolanthus polyandrus has appieciably 
fewer leaves on it than it has in the spring and summer. The older leaves 
fall away in the autumn, leaving only those on the young shoots, and usually 
less than 10 cm. across. 

Two sizes of trees are distinguishable in the dry forest—those which ioim 
the upper or third tier of vegetation, which varies from 15 m. to 20 m. in 
height, and those growing in the shade of these, and iorming a second tier 
of vegetation. Four trees are included in the first category —Metros id eras 
villosa. Cory nocar pus Icevigata , Myoporum laiuni, Mclicytus rami flams. In 
the wet forest a third tier of vegetation cannot be distinguished, the general 
height of the formation being about 10 m. 

Ovei the greater portion of Sunday Island a moist climate and dry 
soil require that the trees should be able to endure frequent short droughts, 
and at the same time hold their own against hvgrophytes. The soil decides 
the battle in favour of the plants least affected by drought. Rolled leaves, 
which I suspect are an adaptation to situations exhibiting alternately wet 
and dry conditions, are a conspicuous feature in the Sunday Island vegeta¬ 
tion, not on account of the number of species, but because of the preponder¬ 
ance of individual plants, possessing them. In Eapanea kermadecensis , an 
important plant in dry forest, and Coprosma petiolata , a characteristic 
shrub of the coastal formations, the whole leaf rolls inwards so that opposite 
sides of the upper surface may be touc hin g. Both these plants are endemic; 
hence the adjustment of their organs to the environment is complete* 
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In Metrosideros villosa the margins of the leaves are more or less recurved. 
The leaves of the three above plants agree very closely in size, shape, and 
texture. They are small, entire, oblong, coriaceous, with their margins 
recurved or more or less rolled. 

In wot forest, where more hygrophytic* conditions prevail, Metrosideros 
and Rapanea cease to be the dorainaut plants, and the leaves are of a less 
pronounced xcrophilous character. 

Leal-buds aie protected, probably against desiccation, in various ways. 
In Homolanlhus poljjandrus two imbricate bracts enclose each of the delicate 
young leaves until they expand. In Macropiper excelsum the sheathing base 
ol the petiole of the terminal leaf contains the leaf-bud. In Nothopanax 
arboreum the bud is covered with mucilage. Metrosideros villosa and Pitto - 
spot'uw crassifolium have the buds covered with dense white tomentum. 

Partial cauliflory is exhibited in Rapanea kermadecensis and Melicytus 
ramiflo) us. 

Dioecious flowers occur in Melicytus ramiflorus , Macro piper excelsum 
major , Coprosma acutifolia , C. petiolata , and Nothopanax arboreum. 

Aerial roots are produced abundantly in Metrosideros villosa. The wetter 
the situation the greater the prolusion of roots. In wet forest the prostrate 
Irunk of a trm 1 may be a metre above ground, supported by hundreds ot 
largo and small root props, and sending up large branches like distinct 
trees. 

Ornithophilv is exhibited especially in Metrosideros villosa, which has 
flowers with a brushlike polyandrous androecium, and a supply of nectar at 
the base. The tui (Prostkemadera novee zeal and ice) is certainly instrumental 
in effecting cross-pollination for this species. These birds are abundant 
on Sunday Island, and may frequently be seen, with a yellow patch of pollen 
at the bases of their bills, visiting the flowers of the Metrosideros . 

Entomophily occurs with Melicytus ramiflo) us. Lacewings were observed 
visiting tho flowers of both male and lemale plants, apparently searching 
for nectar, which 1 suspect is secreted by the glandular organs at the base 
of the petals. The lacewing thus unintentionally carries away from tho 
male flowers pollen adhering to the under-side of the thorax. Should the 
insects afterwards visit female flowers, the pollen would cling to the viscid 
surface of tho stigma, and fertilisation bo effected. 

The reproductive organs of Macro pi per excelsum major , Homolanthns 
poljjandrus , Voprosma acutifolia , and C. petiolata are adapted for wind 
pollination. 

(3.) Epiphytes : With one or two unimportant exceptions the epiphytes 
on Sunday Island are cryptogams. They are a conspicuous feature of wet 
forest, where almost every available space on trees, palms, and tree-ferns is 
covered with mosses and ferns. Elsewhere they are much less abundant. 
The largo leauing stems and horizontal branches of Metrosideros villosa 
support a thick covering of mosses, among which grow a variety of ferns. 
In the wet forest the rough stems of tree-ferns ( Gyathea ) are often clothed 
with filmy ferns and mosses, whilst even the smooth stem of Rhopalostylis 
Baueri is sometimes hidden by a mantle of mosses and ferns. 

The principal epiphytes are Gydophorus serpens , Polypodium di/oersi- 
folium, Asplenium flaccidum, A . caudatum , Nephrolepis cordifolia , Tricko - 
manes venosum, Ilymenophyllum demissum, H. flabellatum, Tmesipteris 
tamiensis , Lycopodium Billardieri , Acianthus Sinclairi, and Peperomia 
Endlicheri. 
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Mention has already been made of two plants (Metrosidcros villosa and 
Nothopanax arborcum) which frequently pass through the first stages of their 
development on tree-fern stems, but subsequently become connected with 
the ground by their roots. 

(4.) Ferns: Ferns may conveniently be divided into thioo ecological 
groups—tree-ferns, filmy ferns, and other kinds. 

The first group is represented on Sunday island by two endemic species, 
which, however, diller in many important points. 

Cyathca kermadecen&is is characteristic of the wet forest, and in places 
is the dominant plant. What may be termed a (Ujathca forest exists in 
places, where magnificent tree-ferns, 20 m. tall, form a distinct plant 
association, forest-trees taking but a subordinate part. The fronds are 
rather flaccid in texture, and in dry weather curl up then* pinna-segments. 
As they wither they fall, leaving the top of the trunk bare, and this habit 
gives the fern its graceful appearance. Adventitious roots aro developed 
at the base of the trunk until it assumes large dimensions. Growing on 
hillsides the plants are usually leaning, and the adventitious roots are given 
out most abundantly on the under-side, where most of the rain-water 
running down the stem naturally flows before reaching the ground. Here 
the base of the trunk forms an acute angle, and a cross-section would be 
somewhat kite-shaped, about 2 m. one way and 1 m. the other. 

Cyathca Milnei, the more common tree-fern in dry forest, has hard 
coriaceous fronds, which clothe the top of the trunk as they wither. 
Adventitious roots form a conical base sometimes nearly 1 m. in diameter. 

The filmy ferns, of which there aro four species on ►Sunday Island, have 
delicate fronds formed of but a single layer of cells. Tn dry weather the 
fronds curl up and the tips wither to a certain extent, and, if the drought 
be lasting, do not recover; hence it is a common thing to see these ferns 
with the edges of their fronds dead. 

Hymenophyllum demissum is abundant everywhere in wet forest, on 
branches of trees, tree-fern stems, and on the ground. Large fronds 
measure, including the stipes, 36 cm. in length. In dry forest a few small 
sicHy-looking plants were noticed on a log in Denham Bay. IL fiabcllaium 
was found in one place only—the matted roots and close fronds covering 
the under-side of a leaning trunk of Mctrosideros villosa on the summit of 
Moumoukai. The fronds were small, 6-7 cm. long, with close overlapping 
segments, dead at the tips, and filiform stipes, 1-14 cm. in length. 

Trichomanes humile s with fronds 7-11 cm. long, was extremely rare, 
being found only on wet banks and fallen trunks of tree-ferns in deep shady 
ravines. T. venosum is an epiphyte of the wet forest found only on the 
under-side of leaning trunks of Cyathca kermadecensis . In its ordinary 
state the frond is broadly ovate, 7-8 cm. long, 3-5 cm. broad, with a short 
filiform stipe 2-3 cm. long; but when growing far in under a trunk it is 
linear, 11-14 cm. long, 1*5-2 cm. broad, with a stipe 2*5-5 cm. long. One 
frond, including stipe, measured 17*5 cm. in length, 2 cm. in breadth. 

Of other kinds of ferns entering largely into the forest formation Pteris 
comans , Polystichum aristalum , and NepJvrolepis exaltata are the chief in 
dry forest. All have coriaceous fronds. In wet forest Dryoptcris glabella 
and Blechnum norfolkianum are abundant. The texture of their fronds is 
firm but scarcely coriaceous, and in their young states very delicate. 
B. norfolkianum often has a small erect rhizome 10 cm. high, bearing the 
fronds in a tuft near the top. 
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(i/.) Physiognomy.— Tin 4 wot-forest fonnation covers tlie top of the 
crater-rid £>,e from Moumoukai to Expedition Hill, and the ridges running 
south-west from Mount Junction to Bollons Peak, and north-west from 
Expedition Hill, over Big Hill, towards Hutchison Bluff. The height of 
this area above sea-level is mostly over 300 m., but wet forest extends 
b< low tins limit on the southern sides ol the ridges and in deep gullies. The 
remainder of the ioresi on Sunday island is of the dry type. There is no 
Midden change noticed in ascending the hills from sea-level to thcii summits, 
as dry forest passes gradually over into wet forest. Between typical wet 
lores! and ordinary dry to rest, however, there is a marked difference. In 
the transition forest a mixture of plants occurs, and Ascarina lanceolata is 
found in company with Ilapanea henna deceit sis shaded by tall Meirosideros 
villosa. 

(1.) Dry forest: Viewed from above, the dry forest presents a sombre 
appoaranco, the dark-green foliage 1 oi Metrosideros villosa alone being visible. 
By about June the monotony is relieved by the appearance of young shoots 
covered with white tomonlum, and later, in October, some trees begin to 
flower, but not till late in November is the flowering general. Then the 
forest must be a blaze of rod, for the scarlet flowers are produced in great 
profusion, bid by the end of the year they are mostly over, and dull-green 
foliage again dominates the landscape. 

The general height of the dry forest is about 20 m., and three tiers of 
vegetation may bo distinguished. In places the forest-floor is strewn only 
with dead loaves and nvigs, and there is no undergrowth. Usually, how¬ 
ever, an undergrowth is present, varying in its composition in different 
ports. A dense growth of Pteris cowans 2 m. high forms the lowest tier 
of vegetation in many portions of the island. Intermixed with this fern 
are Macro pi per excel sum major, Polystichum aristatum , Doodia media Milnei, 
Oplismenus undulatijolius , Adiantum hispid alum, Blechnum capense , Dryo- 
pteris setigera , and other plants. 

On Low Flat Venchrus calyculalus is abundant, and at the base of the 
cliffs in Denham Bay II y pole pis tenuijolia , with fronds 3-4 m. tall, is 
plentiful. 

In Denham Bay Neph role pis exalt at a forms an almost impenetrable mass 
of vegetation L 2 m. high, with few other plants intermixed. Pohjstichinn 
aristatum also forms the undergrowth in various parts of the island, and 
in Denham Bay Neph role pis cordijolia claims areas to the exclusion of all 
other plants, its matted roots spreading over the ground, over,fallen logs, 
and ascending the stems of tree-ferns. 

Seedlings of trees, notably ('or y noear pus la'vigata, and the palm liho- 
palostyfis Baueri , often form thick patches on the forest-fio< r. 

In Coral Bay tin 1 undergrowth is a more or less dense growth of Macro- 
piper excelsum major , difficult to get through. Mixed with it is a fair pro¬ 
portion of Pleris comans . The Macro pi pee plants have each several stems, 
sometimes 5 m. long and 23 (‘in. in circumference at the base, and arched 
in a more or less horizontal direction. 

Thus several distinct plant-communities contribute to the undergrowth 
in the dry forest of Sunday Island. 

The second tier of vegetation is composed of small trees, palms, and 
tree-ferns growing in the shade of Meirosideros villosa, The trees are usually 
erect, 6-10 m. tall, branch little, and have lax foliage. They are not close 
together, and are altogether not so numerous as the stems of the Metro - 



144 


Transactions . 


sideros among which they grow. The principal plants of this tier arc Mcli- 
cytus ramiflorus , Rapanea kermadecensis, Coprosma acuUjolicu Melicope 
ternaia, Corynocarpus Icevigata, Myoporum hvtum , Coriaria sarmentosa , 
Boehmeria dealbata, Rhopalostylus Baum, and Cyatliva Milnei . 

Near the coast, on Low Flat and other places, Pittosporum cross) folium 
occurs, while in Coral Buy and elsewhere me clumps of Pisonia Bnumu'ana, 
each tree stripped of its bark as far as goats can reach. 

In the more sheltered places Rhopalostylis Bound forms picturesque 
groves. There is seldom much undergrowth whore these palms are plentiful. 

The third tier of vegetation in the dry lorest is composed almost ex¬ 
clusively of Metrosideros villosa 20 m. tall. Two other trees, ('orynocarpvs 
Icevigata and Myoporum Icetum , occasionally equal the Metrosideros in height; 
while one, Mdivytus ramiflorus, although not more than 15 m. tall, some¬ 
times claims a share in the upper tier of foliage. There are large Cory no 
carpus trees in several places, but the giant Myopora were only seen in the 
crater and on the Terraces. A large Melicytus on the Terraces measured 
15 m. in height, and had four principal stems, 80 cm., 110 cm., 110 cm., and 
125 cm. in circumference respectively. 

The forest-roof is usually fairly dense, and this factor determines the 
slender habit of the trees forming the second tier and regulates the dis¬ 
tribution of the undergrowth. 

Epiphytes are not a conspicuous feature in dry forest. The tiunks of 
Cyathece occasionally support Tmesipteris tennensis, Asplenium candatum, 
and Nephrolepis cordifolia. Branches of trees, especially the laiger hori¬ 
zontal ones, and leaning stems, too, afford situations for a little moss, Cyclo- 
phorus serpens, Poly podium diver si folium, and Asplenium fiaeddum (small 
erect form). 

(2.) Wet forest: Unlike the dry forest, the wet forest is composed of 
a mixture of trees no one of which is predominant. Its appearance from 
above is varied by its different shades of green, while the graceful heads of 
palms and tree-ferns are thickly scattered about among the foliage. The 
average height on the summits of the hills is about 10 m., but in valleys 
and on sheltered slopes the tree-ferns (Cyathea kermadecensis) are 15-20 m. 
tall, and the forest-trees rather less. 

On Moumoukai, the highest and wettest portion of the island, the forest- 
floor is everywhere covered with (1) mosses; (2) low ferns— Dryopteris 
glabella, Bleclinum norfolkianum, Polypodium diversifolium, Hymenophyllum 
demissum; t (3) dead leaves—notably Cyathea fronds and palm-leaves—and 
sticks; (4) roots of trees, fallen tree-fern stems, logs, &c., covered with 
mosses and the above four ferns. 

Fallen trunks of tree-ferns are plentiful on the floor of the wot forest. 
These are invariably covered with mosses, Hymenophyllum demissum , Poly- 
podium diversifolium , and on the under-side Trichomanes venosum, or perhaps 
T. humile. 

On Big Bill the undergrowth is most dense, and there is a smell of rotting 
vegetation. Pteris comans is the principal plant, and its general height 
is 2 m. Under the Pteris grow Dryopteris glabella and Blechnum norfolki¬ 
anum . 

The trees of the upper forest grow close together, average 10 m. or more 
in height, and have much-branched heads of dense foliage. 

Metrosideros villosa is here not the dominant tree, but is usually of la^ge 
proportions, with immense prostrate trunks supported by numerous root 
props. The direction in which the trunk is lying is almost invariably north 
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to north-west, and is undoubtedly the result of hurricanes which visit the 
islands occasionally and blow with great violence fiom the south-east. Rho - 
palostylis Bauer i and Vyathea kermadecensis arc abundant, and charac¬ 
teristic of wet loves!. The principal treeb are Mehcytus tamtflorus , Ascanna 
lanceolala, Nolhnpanax atboreum, (Joprosma acutt folia , and Rapanea hn- 
madecensis. In <i <l<*ep gullv on Bollons Peak a single tree each ol Homo - 
lanlhus polyandrus and Boehm eria dealbata wore noticed. 

In a limited sense the plants of the wet forest group themselves into 
associations in which a single species is dominant. On Big Hill immense 
Melicytus rann floras trees, each with numerous stems, are most plentiful. 
On Expedition Hill and other places Ascarina lanceolata forms an association 
of tall slender trees, 8 m. in height, bearing foliage and flowers at the top 
only. 

But the most important and distinct of the subformations is that of 
Gyathea kermadeansis. On Bollons Peak a large area is occupied by this 
tree-fern, associated with a few forest-trees— Melicytus ramiflotus , Hotho- 
panax arboreim , Ascarina lanceolata, and Metrosidcros villosa. The tree- 
ferns are growing close together, and average about 20 m. in height. The 
bases, composed of adventitious roots, are 1-2 m. in diameter, and often 
three or four unite, lorming a mass 3 m. or 4 m. through. Lying about 
the ground are numerous fallen trunks of tree-ictus and trees, all covered, 
like the standing tree-ferns, with mosses and ferns. The tree-fern trunks 
are thickly clothed with IIymenophyllum demissum, Trichomanes venosum, 
Aspleniam flaccidum , A. caudatmn , Polypodium diversifolium, and mosses. 
Pteris comans and Dryopteris glabella form what little undergrowth 
there is. 

Tlio luxuriant growth of epiphytic vegetation is the main feature which 
stamps the physiognomy of the wet forest. A third of the species of plants 
noted in wet forest are epiphytes, and only two of this number (11) also 
occur there on the ground. The trunks and branches of forest-trees and the 
stems of tree-ferns and palms aro clothed with mosses and ferns. Even 
where the forest-floor is bare of vegetation, epiphytes are not any the less 
abundant. 

Leaning trunks and horizontal branches of trees collect a lot of soil, 
on which several kinds of mosses and lichens, as well as a variety of 
ferns and two spormophytes, flourish. The following were observed in 
such situations : Poly podium diversifolium , Cyclophorus serpens , Asplenium 
flaccidum (two forms). Lycopodium Billardieri , Acianthus Sinclair ?, Pepe- 
romia Endlicheri, IIymenophyllum demissum. 

The trunks of Iree-iorns are erect hut rough. As a substratum for 
plants they become very dry in line weather, while no soil was observed 
to collect on them. In the wet forest they are nevertheless invariably 
clothed with various species of mosses, Ilymcnophyllum demissum , Cyclo- 
phorus serpens , Asplenium caudatunu A . flaccidum f'two forms), and Tmesi- 
pteris tannensis . 

On the under-side of leaning fern-trunks whore rain-wateT does not flow 
none of the above plants occur, but in such places Trichomcmes venosum is 
found. It alone appears to be able to obtain sufficient moisture from the 
atmosphere to sustain life, while in places exposed to the weather it is 
apparently not able to hold its own against more hardy ferns. 

Palm-stems, being smooth, do not afford stations readily occupied by 
epiphytes. In wet forest, however, they are usually clothed with mosses, 
Polypodium diversifolium $ and Cydophorus serpens . 
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4. Youmj Formations . 

In two places on Sunday Island the original diy forest has been destroyed, 
and young scrub or forebt now occupies the ground. In Denham Bay a 
laige landslip occimed about iour yoais previous to my a nival. The whole 
face of the cliff up to 3(H) m. in height fell bodily forward on to the forest- 
covered flat below, and biuied under about 10 m. ol earth and rocks an 
area of 0*06 sq. km. About 1872—the date is uncertain—Sunday Island 
was in a state of eruption. From the Green Lake ashes, pumice, and 
boiling water were ejected, and, iailing upon the forest-covered crater-floor, 
destroyed the vegetation. Beyond the crater it extended over Mount 
Campbell on to Low Flat, and altogethei covered an area of about 3 sq. km. 

The formations belonging to this section, here called “ young ” forma¬ 
tions, are reversions (6 ; p. 26) to the first stages of the forest formations, 
with this difference : that some introduced species of plants enter into 
their composition, while introduced animals prevent the appearance of 
certain species of indigenous plants. In the next section the dominant 
species of plant in each formation is itself introduced. 

(a.) Landslip. —The surface of the Denham Bay landslip is extremely 
rough, being for the most part composed of large and small blocks of lava 
tuffs indiscriminately piled one above another. Among these are patches 
of smaller stuff, gravel, &c., and it is in such places that plants obtain a 
footing. Everywhere except in one place, where there is a small pool in 
wet weather, water sinks in quickly. Logs aie lying here and there, while 
round the edge is a belt of fallen dead trees. 

The landslip is sparsely covered with vegetation—some of it with rounded 
shrubs, 4-6 m. tall, of Myoporum ledum and Coriaria sannentosa , with a 
few small trees of Homolanthus polyandrus and Boehmeria dealbata ; the re¬ 
mainder quite bare, or with a covering of A geraium conyzoidcs , Sere ml a 
gracilis , Mariscus list ulat us, and small seedling Mrtrosideros villosa. Other 
plants noticed on the landslip were Halorrhagis credo. Veronica brcciiocnnosa. 
Coprosma petiolata , and Poa polyphylla. 

(6.) Tutu (Coriaria) Scrub .—The soil in that portion of Sunday Island 
affected by the eruption ol 1872 is the surface of the newly deposited pumice 
tuffs. It may consist purely of -fragments of pumice, or a certain amount 
of finer volcanic ash may be presenl. Near the Green Lake it is a bluish- 
vellow clay, mostly covered with rounded pumice stones. Logs ol trees mi 
lying about here and there, while some dead stumps are still standing. 

Tutu ( Coriaria sannentosa) scrub covers considerable areas in the. crabs, 
occupying land of the very poorest and driest kind. It is a more or ]e*»h 
open formation, and consists principally of rounded Coriaria shrubs .Vo m. 
tell. Near the Green Lake shrubby Metrosideros villosa , l-2m. in height, 
occurs. Flowering-plants -l m. tall were observed on Naked Spur. 

The ground is quite bare in places; elsewhere the vegetation is scanty. 
Scirpus nodosus , Microtis uni folia. Scasvola gracilis , Gnapha/iuni htteo-album . 
Ophoglossum conacciim , and Impcrata Cheesemani are perhaps the plants 
most commonly met with, while near the Green Lake Lycopodium cernuum 
and L. volubile are abundant. The last plant is much sought after by goats, 
which eat it down close to the ground. 

In a small gully from which steam was escaping in several places were 
found Dryoptens parasitica and D. setigera , whilst Nephrolepis eraltata 
occurred on wann ground at the foot of some cliffs. 
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(r.) Pohutukaim (Mctrosideros) Forest. — M(trosideros villosa in the erup¬ 
tion area is a slouder tree, usually with several stems springing fiom the same 
root; the lower branclilets are dead, and the foliage chiefly borne at the 
top ; height, 8 m. ; circumference of stems, 18-46 cm. 

On the inner crater lidge the forest is composed almost exclusively of 
Mctrosideros saplings 8 in. tall, growing close together. The ground is 
quite bare of vegetation nearly everywhere, but dead leaves and sticks 
are thickly strewn about. Where there is a break in the forest, Ageratum 
eonyzoides, OpHsmenus undulatijolius, &e., are fouud. , 

The gullies between this ridge and Mount Campbell are filled with ferns, 
ehictly young Cyathea Mdnei and Pteris comans. 

On the flat ground at the base of Moumoukai t'oriaria sannentosa, 
Coprosma acutifolia, Myoporvm Icptam , and Cyathea Milnei occur with 
Mctrosideros villosa, while (Ujclophorus serpens is occasionally present as an 
epiphyte. The undergrowth when present contains Polystichum aristatiun , 
Pellcea jalcala, and Ncphrdepis cordifolia. 

V). [ntioducfd Formations. 

1 apply the term “ introduced ” to the three meadows occurring in 
tin', Kormadec Islands became in each the principal plant is an imported 
species. In all cases these meadows occupy ground cleared of its original 
scrub or forest by man. The soil, unlike that of the 44 young 55 formations, 
was at the time of the clearing of the forest in a fit state to receive new 
plants, and the existence of theso formations is, in my opinion, good evidence 
of the superiority of plants of widespread occurrence over indigenous plants 
in a confined area where competition has not been keen. But climatic 
conditions on Sunday Island favour the growth of forest, so that, though 
the newcomers quickly take possession of the ground, they must eventually 
retreat before the encroaching forest. With legard to ground occupied 
by the young formations, it is in its nature so barren that indigenous species 
of trees {Mctrosideros villosa , Myoporun loetvm, ( 1 oriaria sarmentosa) grow 
as fast as introduced plants; hence the latter, suffering fiom the shade 
of the former, have not a chance of monopolizing the ground. In any case, 
if let alone forest will ultimately coverjboth areas, with introduced plants 
as unimportant members only. 

(a.) Ageratum Meadow.—Ageratum meadow occupies all the clearings 
in the forest in Denham Bay. The chief plant is Ageratum conyzoides , which 
covers the ground to a height of about J m. The leaves are light green 
or vellowish-green; lilac-blue flowers are produced profusely throughout 
the year. All other plants in this formation occur more or less sporadically. 
The following are most commonly mot with : Dryopteris parasitica, KyUinga 
breoifolia, Oarex lucid a, Si da rhomhifolia, Vinca rosea . and Anthoxanthum 
odoratum . 

(b.) Buffalo - grass (Stenotaphrum) Meadow. — Buffalo - grass meadow 
occurs on the Terraces, on Low Flat and the adjoining crater-ridge, and in 
one place on the east coast. It forms a dense impenetrable mass, £-2 m. 
high, with an uneven surface. It has taken almost entire possession of the 
ground, as only a few other plants struggle for a bare existence amongst it. 

So much do the culms of the buffalo-grass (Stenotaphrum gldbrum) inter¬ 
twine, and so dense is the resulting mass, that it is only with the greatest 
difficulty that one can scramble over it, while walking through it is quite 
impossible. It is shunned by every one who has been unfortunate enough 
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to make its acquaintance, and oven goats keep clear of it, tempting though 
its young fresh green leaves may look. Underneath the surface is a mass 
of rotting leaves, damp and evil-smelling. Seedlings of other plants have 
little chance of growing to any size, being soon smothered by the relentless 
buffalo-grass. Though thousands of berries yearly fall lrom the palms 
(Rhopalostylis Baurri) which the grass has surrounded, there are no young 
plants, but rotting hemes may lie found in abundance. 

Over parts of the Tei races one plant seems to flourish in spite of the 
buffalo-grass. I refer to lyomcea palmata , whose long stems penetrate the 
dense matted grass, and. reaching the open air, trail along the surface, 
bearing leaves and flowers in profusion. 

Certain other plants are fomid in the formation. Chief among these aie 
young Myoporum latum and Mehosideios villosa trees, the forerunners of a 
forest which will ultimately replace the buffalo-grass. 

A few plants of Homolanthus yolyandrus , with their upper leaves much 
tom by wind, are protected from goats by the very grass which almost 
smothers them. The leaves are large, and have much purplish-red about 
them ; laminae 19*5 x 21 cm., 16*5 x 18 cm.; petioles 21 cm. and 26*5 cm. 
respectively. 

Spaces more or less clear of buffalo-grass are occupied by such plants 
as Sciryus nodosus , Ayeratum conyzoides , M arise us ustulatus , Macropiper 
excelsum major, and Hypolepis tenui folia. 

On Low Flat buffalo-grass meadow reaches tho coast, and, partly 
covering some sand-dunes, includes such plants as lyomcea yes cayror. 
Cenchrus calyculatus, Screvola gracilis, and Imperata Chcesemani . In places 
on Low Flat and the crater-iidge Pteridium esculentum replaces buffalo- 
grass. 

The buffalo-grass ( Stcnotaphrum glabrwm) does not spread into the forest, 
as want of light effectively stops progress in that direction. Like Ayeratum 
conyzoides , it takes possession of the ground quicker than lorest, yet there 
is little doubt that now, after twenty years' occupation , the grass is being driven 
back by forest . Young Metrosideros and Myoporum trees are springing up 
everywhere; Cordyline terminalis ± 2 m. tall, with wind-torn yellow or 
yellowish-green leaves, is also growing thickly hi places. Where these 
plants, especially Mrtrosideros , are growing close together the buffalo-grass 
is dying ; it is, indeed, being killed by tho shadow of tho trees. 

(c.) Bcaid-grass (Polypogon) Meadmc. —Macuuley Island, once covered 
with Myoporum Icetum and Mariscus ustulatus (see ante , p. 131) is noiv 
clothed only with a closely cropped and scanty mantle of grasses. No 
trace of the original scrub remains. The soil is iormod of ashes and scoria 
resting on pumice. It is exposed to all winds, and consequently, oxcopt 
in wet weather, is usually in a parched state. At the north-east corner of 
the island, where the giound is a loose scoria, there is no vegetation 
at all. 

The grass is everywhere closely cropped by the thousands of goats now 
roaming about the island. Nowhere is it more than a few centimetres 
in height. Three species were collected: Polypogon monspeliensis (beard- 
grass) appeared to be most plentiful, though Festuca bromoides and Dan - 
thonia pilosa were abundant. A few other plants only were noticed among 
the grass— Oxalis corniculata. Cotula australis, and Wahlenbergia gracilis with 
peduncles about 10 cm. high. 
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VII. Geographical Distribution. 

(a.) The Species. 

In the list ol pteridophytes and spermophytes given in this paper 114 
species are admitted as indigenous to the Kermadec Islands. Of these. 
76, or 67 per cent., are flowering-plants, and 38, or 33 per cent., ferns and 
fern-allies. 

The 114 species are roierred to 88 genera, belonging to 42 families. The 
flora is thus most fragmentary, and characteristic of oceanic islands, whither 
plants are accidentally carried by ocean and air currents, and possibly other 
means. Twelve species, or 11 per cent., are endemic. The age of the 
island, therefore, will not be so great as that of Norfolk Island or Lord 
Howe Island, where the proportion of peculiar forms is about one-fifth and 
one-fourth respectively. 

The relations of ihc Kermadec Islands plants to those of Lord Howe 
Island, Norfolk Island, New Zealand, Australia, and Polynesia are expressed 
in the following table :— 
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The first column shows the percentage of the different constituents to 
the whole flora. The extensions of the plants to Lord Howe and Norfolk 
Islands (one or both) are shown in the second cdumn. Australia ” means 
the eastern portion of the continent and Tasmania. Polynesia includes 
New Caledonia. 

In the four central columns of the above table every species is taken 
into account. If a species is endemic it is counted under the headings in 
which its nearest related species falls. Thus Poa polyphylla , being closely 
allied to P. anceps , a peculiar New Zealand form, is included in the 16 shown 
under “ New Zealand,and, as this number stands in a row by itself, it 
signifies that 16 species of Kermadec Islands plants, or 14 per cent, of the 
flora, are identical with or related to endemic New Zealand forms. Similarly 
Rapanea hermadecensis , which is related to R. cross!folia, occurring in Norfolk 
Island and Australia, is the species represented by the fifth row. The seventh 
row of figures shows that five species of Kermadec Islands plants are identical 
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with species occuning in Lord Howe and Nor I oik Islands (one or both), 
Australia, and Polynesia, but not in Now Zealand. The last row shows that 
34 species, or 30 per cent, of the flora, arc found in all four regions named 
in the table; and so on. The number of species extending to each of the 
four regions is shown at the foot, whilst the total number occurring in 
the Kormadecs—namely, 114—may be obtained by adding together the 
numbers for each row. 

The last column shows where the 12 endemic species are included in the 
table, and the following list is in the order in which they appear : - 


('yathea Irrmadecensis. 
Imperata ('heesemani, 
Ascarina lanceolata, 
Homolantkus polyandrus, 
Pna pohfphjlla , 

Yt ronica brervaeemosa. 


Bochneria deal bat a, 
Itapanca Irnnadeccnsis, 
Sea cola gracilis, 

Coprasma acutifolia, 

0. petiolata , 

C if alii a Mil mi. 


The large Polynesian clement represented in the above species seems 
to indicate that arrivals arc less frequent from the north than from New 
Zealand. 

Before going into details regarding the geographical relationships of the 
plants of the Kermadec Islands, a few remarks arc necessary to clear the 
way. The figures given above include 38 ferns and fern-allies, which, on 
account of the lightness and abundance of the spores they produce, are of 
little value in estimating the amount of alTinity of the flora with those of 
the surrounding lands. Again, 1 consider plants taking essential parts in 
the different formations are of more importance than those occurring spora¬ 
dically, and sometimes having the appearance of having been introduced, 
but in the absence of direct evidence retained in the flora. As belonging 
to the latter category I should name Rumcx fleruosus, Eleusinc indica, 
Kyllinga brevifolia , Halorrhagis erecta, Calystcgia sepimn , Oralis eorniculata , 
Solamtm nigrum, Bidens pilosa, and several others. The Australian element 
may be disposed of at once, and will be disregarded when considering the 
relationships of the plants. Of the 78 species, all but 9 are found in New 
Zealand, and not one Australian species does not occur in one or more of the 
other three regions named in the table. It is probable that no plants have 
reached the Kermadecs from Australia direct—a conclusion arrived at by 
Mr. Cheeseman after his visit to the group in 1887 (1; p. 160). 

In the following remarks an endemic species is considered as equivalent 
in its distribution to its most closely allied species. 

The 34 species of Kermadec Islands plants common to the four regions 
named in the above table need not be further considered. They include 
Pisonia Brunoniana , some coastal plants such as Mesmbryanlhemum a us 
trade , Tetragonia expansa , Apium prostratum, and Sicyos australis, 19 ferns 
and fern-allies, and 10 others. 

As pointed out in the introduction to this paper, the Kermadec Islands 
form part of the New Zealand biological region. The figures given in the 
table leave no room for doubt on this point. To the 16 species confined to 
the Kermadecs and New Zealand must be added the 11 also found in Aus¬ 
tralia, making in all 24 per cent, of the flora; and assuming Lord Howe 
and Norfolk Islands to be part of the New Zealand region the proportion 
would be 47 per cent. The New Zealand species include six forest-trees 
(Myoporum latum , Coriaria sarmentosa, Corynocarpus las vigat a, Melicope 
temata, Nothopanax arboreum, Pittosporum crassifolium), Poa polyphylla 
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(end.), Veronica brenracemosa (end.), Mari sens ustulatus , Lepidium oleraceum 
frondosnm , Carex Forsieri insular is, and 16 plants of lesser importance, one 
of which is a fern. 

The Polynesian element in the Kermadec Islands flora is considerable, 
and characterizes the group as belonging to a distinct province of the New 
Zealand biological region. Of the 28 species not common to all the regions 
under consideration, 6 extend to Lord Howe and Norfolk Islands (one or 
both), 9 to New Zealand, and 3 to both places. This leaves 10 purely Poly¬ 
nesian species, of which 4 are ferns (including Cyuthea kcrmadecensis). The 
remaining 6 are IJoniolanthts pohjandrus (end.), Ascarina lanceolata (end.), 
Sccevola gracilis (end., but ailinities uncertain), and 3 grasses— Imperaia 
Cheesemani (end.), Eleusinc indica , Cenchrus cahjculatus . Of the 9 species 
extending to New Zealand, 7 arc ferns, 1 is Coprosma acutifolia (end.), and 
the other Kyllinga brevifolia (possibly introduced). Compared with the 
New Zealand species, the Polynesian forms in the Kermadecs must be con¬ 
sidered weak. 

(b.) The Subtropical Islands Prtwince . 

It remains to point out the relation of the Kermadec Islands plants 
to those of Lord Howe and Norfolk Islands. Excluding the 34 widely 
spread species, 34 Kermadec Islands plants are lound in Lord liow’e and 
Norfolk Islands (one or both). Of these, 22 occur in New Zealand, 6 in 
Polynesia, and 3 in both of these regions. The remaining 3 species are 
confined to the three gLOups of islands forming the northern province ol 
the New Zealand region. They are 7 Ihopalostylis Baucri , Ilapanea her- 
madecemis , and Boehmeria dealbaia. These plants enter largely into the 
forest on Sunday Island, and, while Rhopalostiflis Baueri is found on Norfolk 
Island, the others are endemic, but closely related to Norfolk Island forms. 
The New T Zealand species include ('oprosma pctiolata (end.), 4 ferns, Sczrpus 
nodosus , Heleocharis acuta , Microtis unifolia , Parietaria debilis , Peperomia 
Endlicheri , and 12 others not taking prominent parts in the plant formation* 
of Sunday Island. The 6 Polynesian species are Metrosideros villosa , Ipomoen 
pes caprce , Canaralia obtusifolia, 2 ferns, and Panicum smujuinale microbachne . 
Those common to both New Zealand and Polynesia are Melicytus rmnifloras. 
Macropiper excrlsinn, and Diplay um japonic inn. 

The greater part of the vegetation on Sunday Island is thus composed 
of plants extending to (or closely related to species in) Lord Howe and 
Norfolk Islands (one or belli), and, of these, Metrosideros villosa , JRho- 
palostylis Bauerii R a pane a kcrmadecensis , Boehmeria deal bat a, Ipomcea pcs 
caprce , and others do not. occur in New Zealand. Dr. Cockayne has drawn 
my attention to the large proportion of Norfolk Island forms in the New’ 
Zealand species found in the Kermadecs. Of the New Zealand plants 
on Sunday Island, 54 per cent, are also found in Norfolk Island, but of the 
total number of species in New’ Zealand only 8 per cent, extend to Norfolk 
Island. It is proba ble, then, that a number of the Kermadec Islands plants 
occurring in both Norfolk Island and New Zealand arrived from Norfolk 
Island direct; but the above figures do not express the relations quite 
correctly, as the whole of the New Zealand flora is made the basis of the 
calculation, instead of the North Island, whence only New Zealand plants 
could be expected to migrate to the Kermadecs. 

No doubt climate determines which species shall establish themselves; 
hence in Lord Howe, Norfolk, and Sunday Islands, which are in nearly the 
same latitude, a large number of the species (48 to 60 per cent.) in each 
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island are identical with or representative of species in the other two islands. 
I therefore consider the three groups of islands to form a natural province 
or subregion. 

The numerical distribution of the plants of the Kermadeo, Norfolk, 
and Lord Howe Islands is shown in the following tables:— 

Ktnnmhc, 114 Species. 
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Norfolk , 208 Species. 
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Lotd Howe, 2L2 Species. 
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As before, the first column shows percentages, and every species is taken 
into account in the three central columns. The last column shows the 
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extensions of the plants of each island to the other two islands whose plants 
are tabulated. 

The figures lor Lord Howe and Norfolk Island plants are compiled from 
the lists published by Mr. W. B. Hemsley (0 ; p. 221) and Mr. J. H. Maiden 
(13 and H), and corrected with the further notes by Mr. Maiden in the 
Proc. Linn. Soc*. N.S.W. 

A comparison of the three tables reveals certain facts which I think can 
be explained by the geographical position of the islands and the known 
direction of prevailing winds and ocean-currents in this poition of the Pacific 
Ocean. 

The proportion of New Zealand species decreases from east to west* 
while there is a corresponding increase of Australian forms in the same 
direction. In all cases the Polynesian element is not so important as that 
of either New Zealand or Australia, the proportion of Polynesian plants not 
extending to either of the latter regions being small. The large number 
of Australian plants on Lord Howe and Norfolk Islands is due to the nearness 
and extent of coast-line of the continent in a north-and-south direction, and 
consequently plants have had frequent chances of reaching, and now out¬ 
number the New Zealand species in, these islands. The tableB show that, 
of the 27 and 48 purely Australian forms in Norfolk and Lord Howe Islands 
respectively, only 6 in eacli case extend to the other island or the Kermadeos. 
It is evident that the Australian species are more of the nature of stragglers 
which have accidentally found their way across the ocean. 

The endemic species appear to be more closely allied to New Zealand 
and New Caledonian than to Australian forms. Lord Howe and Norfolk 
Islands are in the line of migration of plants and animals (8; p. 397 : 
12 ; p. 19) between Malaya and New Zealand. 

In considering the distribution and relationships of the floras of Lord 
Howe, Norfolk, and the Kermadec Islands certain species may be disre¬ 
garded—for instance, all the sporiforous plants, and a host of Australian 
and other species belonging to widely distributed genera. The remaining 
genera are here enumerated for the purpose of shoving the true affinities 
of these insular floras. 

Araucaria cxcelsa, R. Br., of Norfolk Island, resembles A . Cookii, R. Br., 
of New Caledonia, and A. Cummjhamii , Ait., of Queensland and New 
South Wales. 

Pandanus Forstm\ C. Moore and F. v. Muell., in Lord Howe Island, is 
allied to a Malayan species ( P . odoratissimus). 

Freycinctia and Cordyline arc Oriental genera reaching as far as Queens¬ 
land and New South Wales in one direction, and Norfolk Island and New 
Zealand in another. 

Howea , a genus of two species confined to Lord Howe Island, is ap¬ 
parently related to Australian and Malayan forms. Clinostiyma contains 
one species in Lord Howe Island, and three or four in New Caledonia and 
Samoa. 

Bhopalostylis includes two species—one in New Zealand, the other con¬ 
fined to Sunday and Norfolk Islands. Hedyscepe , monotypic in Lord Howe 
Island, is related to Bhopalostylis . 

Phormium is confined to New Zealand and Norfolk Island. 

The tropical genus Boehneria has three closely allied endemic species in 
Lord Howe, Norfolk, and the Kermadec Islands (one in each group), but 
does not extend to either New Zealand or Australia. 
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Gohneiroa , a monotypic genus confined to Lord Howe Island, is allied 
to the endemic monotypic Garpodctus of New Zealand. 

Carmichaelia , a characteristic Now Zealand genus of nineteen species, 
has a twentieth in Lord Howe Island. Strebhrhiza , endemic in Norfolk 
Island, is related to Carwickaclia. 

Homolanthus is a Malayan and Polynesian genus. It extends dowu 
the cast coast of Australia, to New Caledonia and Lord Howe Island, 
and in a peculiar species to the Kermadecs. 

Gorynocarpus contains two species—one in New Zealand and the Ker- 
madees, the other in Now Caledonia and the adjacent islands. 

The Norfolk Island endemic genus Unyeria is lolated to Lie eves ia of the 
Oriental region. 

Melicytus has four species in Now Zealand, ono of which extends to 
Norfolk and Sunday Islands and Eua (a small islet in the Tonga Group). 

Acicalyptns has one species in Lord Howe Island, another in Fiji, and 
three in New Caledonia. 

Metrosidcros is a Malayan and New Zealand genus. The Polynesian 
species, M. villosa , extends to New Caledonia, Lord Howe Island, and the 
Kermadecs. 

Meryta has ten species in Now Caledonia, two in Norfolk Island, one in 
New Zealand, and two or three in the Pacific islands. 

Negria , a monotypic genus confined to Lord Howe Island, is allied to 
Rhabdothamnus , monotypic in New Zealand, and both are near Ooronantheni 
of New Caledonia. 

Goprosma, a characteristic New Zealand genus, is represented in Lord 
Howe Island by three species, in Norfolk Island by three species, and in 
the Kermadecs by two. C. petiolata of the Kermadecs is closely allied to 
G. Baueri of Lord Howe Island, Norfolk Island, and New Zealand. 

Layunaria (scarcely distinct from Hibiscus) is monotypic in Queensland, 
Lord Howe and Norfolk Islands. Besides this genus only three others 
strictly Australian extend to Lord Howe Island. These are Smilax, Notolcca, 
and Wcstringia , each represented by one species, of which Hie Notolcea is 
peculiar. It should bo pointed out that the most characteristic Australian 
genera arc either entirely absent, or represented bv one or two species only. 
For instance, Acacia , Eucalyptus, Melalauca , Leucopogou , Grevillea, and 
Hakea together contain about 900 species, and form a large pari of tin* 
vegetation in the eastern portion of tho continent, yet. only hvo species 
(Melaleuca ericifolia and Leucopogon RieJiei) have found their way to Lord 
Howe Island, 

Tho floras of tho three islands under consideration are fragmentary, 
but on account of the isolated positions of tho islands this would be expected. 
Further, the geological structure does not support, the supposition that 
the islands are the remnants of a large land-mass, nor does there appear to 
be a plant formation on any one of them that one might suspect to he 
a fragment of a once more extensive forest. At the same time it is im¬ 
possible to believe that all the plants populating these islands have crossed 
the wide stretches of ocean now separating them from the nearest land- 
masses. 

In view of the presence of the genera above enumerated, of the com¬ 
munity of genera and species of each island with the other two, and the 
relation of the same to those found in the three adjacent biological regions 
as expressed in the foregoing tables, the following are suggested in explana¬ 
tion of the origin of these insular floras. 
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The, floras of Lord Howe and Norfolk Islands are fragments of tlie larger 
one which migrated from Malaya by this way to New Zealand, received 
from the continental bridge stretching between New' Caledonia and New 
Zealand, before it disappeared beneath the surface of the sea ; togethei 
w r ith a number of Australian forms which have arrived from time to time 
across the. intervening space ol ocean. 

The Kermadec Islands have received theii plants by transoceanic 
migration mainly from New Zealand, but also from Norfolk Island and 
Polynesia (see 1 ; p. 163). They are younger than Norfolk or Lord Howe 
Islands, but are attached to them because of the large community of species 
of plants with, and the possession of genera and species characteristic of, 
those islands. 

The three groups oi islands possess insular floras, are propeily included 
in the New Zealand biological region, and together form a subregion for 
which is proposed the name kf subtropical islands province,“ in contra¬ 
distinction to Di. Cockayne's ki subantarctic islands province.” 

(c.) The Formations. 

On an oceanic island w r hicli depends for its stock of plants on accidental 
migrations the flora is necessarily of a fragmentary character, and different 
forms arriving from various directions compete with one another lor the 
ground. Thus a plant taking a minor part in a formation in the land of 
its origin may in its new' home be able to compete successfully with the 
plants from other countries with which, it comes in contact, aid take a 
leading part in some foimation. Whore a small island in mid-ocean, such 
as Sunday Island, has received its plants from tw'o or three equidistant 
fully stocked areas containing widely different assemblages of plants, one 
might expect the resultant plant formations to be new combinations of 
species. The affinities of the tw r o most characteristic of the Sunday Island 
plant formations—forest and gravel flat—will be considered briefly hen*. 
In both New' Zealand, Polynesian, and Lord Howe - Norfolk Island forms 
mingle in plant-communities w'hich from the diverse origin of their con¬ 
stituents are peculiar. 

The three principal plants of the gravel flat in Denham Bay are Ipomcra 
pes caprce , Mariscus ustulatus , and Scirpus nodosus . The first is a common 
shore-plant in most tropical countries; it occurs in Lord How r e cud Nor¬ 
folk Islands, but not in New' Zealand. Mar Incus ustulatus is confined to 
New Zealand; w'hilst Scirpus nod os us is found in New' Zealand, Lord Howe 
and Norfolk Islands, but not in Polynesia. 

Metrosideros rillosa , the principal fovost-tree on Sunday Island, is dis¬ 
tributed throughout Polynesia, from New Caledonia to Tahiti and the 
Sandwich Islands, and also on Lord Howe Island. Should it on any of 
the Pacific islands take a leading pari in a foiost, there might be a super¬ 
ficial resemblance between this formation and the forest on Sunday Island ; 
but the principal species of trees associated with it could not be identical 
with more than one or two of those on Sunday Island. Ehopalostylis Bauer i. 
an important member of the Sunday Island forest, occurs elsewhere on 
Norfolk Island only. Eapanea hermadecemis and Boehm eria deolbata are 
peculiar to the Kermodecs, but closely related to Norfolk Island plants. 
Corynocarpus Iceviyata , Myoporum Ice turn, Nothopanax arbor earn, MeHcope 
ternata , and Pittospomm crassijolium are endemic Now Zealand species. 
The two species of Cyathca , and Ascarina lanceolata , while not occurring in 
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New Zealand, may possibly be identical with Polynesian forms. Melicytas 
ramiflorus occurs in Norfolk Island, Now Zealand, and Eua (Tonga Group). 
Coprosma acuiifolia is endemic. 

In view of the distribution of the arborescent forest-plants of Sunday 
Island, it follows that the forest as a formation is peculiar, contains some 
Norfolk Island and New Zealand forms, but. most probably has greatest 
affinities with forest formations in certain of the islands of Polynesia. 
Mr. Ckeoseman records (3 ; p. 2C7) that in Euiotonga Metros) dvr os villosa 
and Ascarina lanceolata grow in company. 

(t/.) Dispersed, 

Ocean-currents have probably been the means of transporting to the 
Kermadec Islands the seeds of a large number of the plants now found 
there. The nature of the material cast up on tho shores of Sunday Island 
points to the south or south-west as the direction from which the strongest 
and most frequent reach ihe group. 

Several kauri (Agathis australis, Salisb.) logs, some bearing brands of 
New Zealand firms, are lying on the shores of Sunday Island, and on the 
north coast is a balk of Oregon pine supposed to have formed part of the 
cargo of the “ Elingamite, 1 ’ wrecked on the Three Kings Islands in 1903. 
Again, during the months of July to October, 1908, when strong westerly 
winds prevailed, a large amount of seaweed was cast up in Denham Bay. 
Mr. K. M. Laing, M.A., B.Sc., has supplied mo with the following names 
of alg© collected by me on the beaches on Sunday Island :— 

D’Urvillcea antarctica, Hormosira Banhsii , 

CarpopJii/llum maschalocarpum, Zonaria Turneri . 

All the specimens appeared to have come long distances, some having 
small barnacles (Lepas) attached, and I do not consider any of tho above 
species are to be found living in Sunday Island waters. According to Mr. 
Laing, they are all New Zealand and south-east-Australian forms. 

It is evident that a strong ocean-current flows from New Zealand in a 
north-easterly direction; and this, in my opinion, is sufficient to account 
for the preponderance of New Zealand forms in the flora of the Kormadoc 
Islands. 

Seeds attached to logs or trees would have a greater chance of crossing 
wide spaces of ocean and arriving in a fit state for germinating than if they 
merely floated on the surface of the water. Forest-plants especially would 
rely on this mode of transportation. Of nineteen kinds of seeds experi¬ 
mented on, I found two only floated for any length of time in salt water. 
These were Ipomcea pes caprce and Canavalia nhtusifolia, two shore-plants 
widely distributed in tropical regions. 

The large proportion of sporiferous plants, amounting to one-third of 
the flora, is suggestive of air-currents being an important factor in stocking 
remote oceanic islands with plants. It is a significant fact, too, that Metro - 
svleros villosa , which produces an abundance of very light seeds, is widoly 
distributed in Polynesia, and reaches some of the most distant and isolated 
islets. This plant is the principal tree on Sunday Island. 

Buds have possibly assisted the migration of a number of plants to 
the Kermadecs. The tui ( Prosthemadera novee zealandice ), a fruit-eating 
bird, is very common on Sunday Island; and a pigeon was once found 
there, but has since been exterminated by cats introduced by the settlers 
who from time to time have made their home on Sunday Island. 
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The following plants have berries or other succulent fruits, and some 
of them the tui has boon observed to eat:— 


Melicytus ramifloras, 
Rapanea hermadecensis, 
Myoporum latum, 
Coprosma petiolata , 
acutifolia, 


Ascarina lanceolata. 
Scarvola, gracilis , 
Rhopaloslylis Baueri, 
Corynocarpus lavigaia. 


The experiment was tried of floating fruits of the above plants in sea¬ 
water, but with most disappointing results: some of the fruits sank im¬ 
mediately, and none floated for more than a few days. 

The harrier ( Circus gouldi) is a regular annual visitor to Sunday Island, 
and a few grey ducks (Anas superciliosa) were seen at different times. These 
birds are possibly the means of carrying small seeds to the islands. 


VIII. List op Indigenous Pteridophytes and Spermophytes. 
Hymenophyllaoe^s. 

Trichomanes venosum, K. Br. 

Epiphyte in wet forest, Sunday Island. 

New Zealand, Australia. 

Trichomanes humile, Forst. f. 

Damp banks and fallen Cyathea trunks in wet forest, Sunday Island. 
Norfolk Island, New Zealand, Australia, Polynesia, Malaya. 

Hymenophyllum demissum (Forst. f.), Sw. 

Epiphyte and on ground in wet forest, rare in dry forest, Sunday Island. 
New Zealand, Polynesia, Malaya. 

Hymenophyllum flabellatum, Lab. 

Epiphyte in wet forest, Sunday Island. 

Lord Howe Island, New Zealand, Australia, Samoa. 

Cyatheace.1;. 

Cyathea Milnei, Hook. 

Hitherto only one species of Cyathea has been recognised from Sunday 
Island. Previous collectors gathered fronds of this, which, though not so 
tall, is far less abundant than the following species, and in references to 
0. Milnei both species have been confused. Thus the statement made by 
Mt. Cheesemau (1 ; p. 154)—“ A fine tree-fern (Cyathea Milnei) which is 
peculiar to the islands is also very plentiful, especially towards the tops 
of the hills, and in all the ravines. It is often 50 or 60 feet in height, and 
is thus quite equal in stature to our Cyathea medullaris, which it much 
resembles”—is wholly true of Cyathea hermadecensis, but entirely inap¬ 
plicable to C. Milnei . A full description of the latter species will therefore 
be given here. 

Trunk stout, short, 2-8 m. tall; rough with the broken-off bases of old 
stipes, and clothed at the top with hanging withered fronds ; base of aerial 
rootlets conical, 50-80 cm. in diameter. 

Fronds numerous, horizontally spreading, 2*5-4 m. long, 1*2 m. broad, 
coriaceous, upper surface hard and Bhining, dark green, paler beneath. 
Stipes stout, clothed at the base with copious linear brown scales; under- 
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surface with close haid tubercles ; rhachides and costa* groeu, slightly 
grooved above, asperous chiefly on the under-surface, sparingly covered 
with yellowish-brown deciduous wool intermixed with membranous scales. 

Primary pinnae 45-60 cm. long, 20-23 cm. broad, oblong-lanceolate, 
abruptly terminating in an attenuated point; secondary pinna* 11-12*5 cm. 
long, &-2*5cm. broad, linear-oblong, falcate, narrowing gradually to an 
attenuated deeply serrated point ; deeply pinnatifid or pinnate. Segments 
12-15 mm. long, 4 mm. broad, oblong, falcate, acute, obscurely crenate- 
serrate, sometimes the distal portion distinctly serrate, margins slightl) 
recurved, under-surface often scaly pubescent ; veins forked, free. 

Sori copious, rather large, 0*8^09 mm. in diameter, nearer the costu?le 
than the margin. Indusium membranous, splitting irregularly, persistent. 

Forest (most abundant in dry forest), pohutukawa forest (crater), 
Sunday Island. 

Endemic.—The fronds closely resemble those of C. medullar in of New 
Zealand, Australia, and the Pacific islands. 

Cyathea kermadecensis, n. sp. 

Caudex gracilis, 15-20 m. altus. Frondes 3-1 m. longas 70-90 cm. latte, 
bi-tripinnata?, subcoriacete v. fere mcmbranaceue, flaccidtu. Stipites rha- 
chidesque graciles, basi squamis fuseis lineariis vest it i, supra alt canali- 
culati, virides, lana fiavofusca ot squamis lineariis dense vestiti, subtus 
subasperi, fusci, lana decidua et squamis membranaceis. Finnic 35 15 cm. 
longa?, 12-14 cm. latse, oblongo-lanceolatte, acutio; pinnuhe 00- 70 nun. 
longie, 15-18 mm. latte, lineario-oblongsc, acuta?, profunde pinnatifidic; 
segmentte, 8-9 mm. longa 1 , 3 mm. lata 1 , oblongie, falcattv, oblustc, integra* 
v. crenulatsB. Sori copiosi, parvi, 0*5-0*6mm, lati. Indusium membra n- 
aceum. fimbria to-lacerum. persistens. 

A magnificent species, with a tall, slender trunk, 15-20m. high; the 
base composed of aerial rootlets, reaching 3 m. or 4 m. from the ground, 
where it may be 1-2 in. in diameter. Fronds fall away when they wither, 
leaving a clean scar ; thus the upper portion of the trunk is comparatively 
smooth. The diameter, 1*5 m. from the top of a trunk 11 m* tall, was only 
11 cm. 

Fronds numerous, the stipes forming an angle of 100°-120' with the 
top of the trunk, 3-4 m. long, 70-90 cm. broad, 2-3 pinnate, subcoriaceous 
or almost membranous, flaccid, dull green above, paler beneath. Stipes 
slender, base clothed above and on the sides with copious linear brown 
scales; stipes, rhachides, and costs? deeply grooved above and slightly 
on each side, green above, brown below, upper surfaces densely covered 
vith yellowish-brown wool intermixed with small linear scales, undci- 
surfaces slightly asperous, sparingly covered with yellowish-brown de¬ 
ciduous wool and membranous scales. 

Primary pinna? 35-45 cm. long, 12-14 cm. broad, oblong-lanceolate, 
acute or acuminate ; secondary pinnae 60-70 mm. long, 15-18 mm. broad, 
linear-oblong, acute or acuminate, obscurely falcate, deeply pinnatifid. 
Segments 8-9 mm. long, 3 mm. broad, oblong, falcate, obtuse or sub¬ 
acute, entire, or finely crenulate, or the iertile segments lobulatc ; costules 
scaly pubescent; veins forked, free. 

Son copious, small. 0-5-0-6 mm. in diameter, nearer the costule than the 
margin. Indusium membranous, splitting irregularly, persistent. 

Forest (chiefly in wet forest), Sunday Island. 

Endemic. Apparently closely allied to some Polynesian species. 
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Dryopteris setigera (Bl.), 0. Ktzo. 

I have a specimen in which, the costa of one of the primary pinnae divides. 
Length from rhachis to fork, 0*7 cm. ; of the two branches of the pinna, 
11 cm. and 17 cm. 

Dry forest., swamp (a few plants, fronds 50 cm. long), near fumaroles 
(crater), Sunday island. 

Norfolk Island, Australia, Polynesia, Malaya. 

Dryopteris parasitica (L.), 0. Ktzo. 

Dry forest, swamp (a few plants), Ayeratum meadow, near fumaroles 
(crater), Sunday Island. 

Norfolk Island, Lord Howe Island, New Zealand, Australia, Tonga, 
tropics. 

Dryopteris glabella (A. Cnnn), C. Olir. 

Rhizome small, short, tufted ; fronds perfectly glabrous; lower basal 
secondary pinnae of lowest primary pimue usually much longer than the rest. 
Forest, Sunday Island. 

New Zealand, Australia, Polynesia. 

Polystichum aristatum (Sw.), Pr. 

Dry forest, swamp, pohutukawa forest (crater), Sunday Island. 

Noifolk Island, Australia, Tonga, tropics. 

Nephrolepis exaltata (L.), Schott. 

Dry forest (Denham Bay), on warm ground near fumaroles (Denham 
Bay, crater), Sunday Island. 

Australia, Tonga, tropics. 

Nephrolepis cordifolia (L.), Pr. 

Forest, cliffs (crater), pohutukawa forest (crater), Sunday Island. 

Norfolk Island, Lord Howe Island, New Zealand, Australia, Polynesia, 
tropics. 

Diplazium japonicum (Thbg.), Bedd. 

Forest, Sunday Island. 

Norfolk Island, New Zealand, Fiji, tropics. 

Asplenium caudatum, Forst. f. 

Forest, Sunday Island. 

Polynesia, tropics. 

Asplenium obtusatum, Forst. f. 

Coastal rocks, Sunday Island. Herald Islets. Cliffs, Macauley Island. 
French Rock. 

Norfolk Island, Lord Howe Island, New Zealand, Australia, Polynesia, 
islands of the Southern Ocean. 

Asplenium lucidum, Forst. f. 

Dry forest, Sunday Island. Scrub, Meyer Island. Ravines in^Macauley 
Island. 

Lord Howe Island, New Zealand, Australia, Polynesia. 
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Var. Lyallii, Hook.—This form is intermediate between acutely pin¬ 
nate states of A . lucidum (or A. obtusatum) and the less-divided forms of 
A . Shuttleworthianum. 

Coastal rocks, Sunday Island. 

Asplenium flaccidum, Forst. f. 

Epiphyte in forest, Sunday Island. 

New Zealand, Australia, Polynesia. 

Variety .—Fronds oblong-lanceolate, pendulous, 50-60 cm. long. Epi¬ 
phyte in wet forest, Sunday Island. 

Asplenium Shuttleworthianum, Ktze. 

A very variable species. Fronds broadly ovate, 3^t pinnate, 30-50 cm. 
long, 20-25 cm. broad, coriaceous, yellowish-green, erect or pendulous. 
Sori copious, short. The segments are sometimes reduced to the bare 
costae, expanding only to support the sori. In the typical form the secondary 
pinnae axe lanceolate, deeply pinnatifid or the lo-wer part pinnate; seg¬ 
ments linear-spathulatc, divided into two or more lobes which are linear, 
obtuse. ± 1*5 mm . across. Sori 2-4 mm. long. 

Inland rocks, Sunday Island. Scrub, Meyer Island. 

Polynesia. 

Variety .—Primary pinnae ovate-lanceolate, deeply pinnatifid above, pin¬ 
nate below; the secondary pinna? stipitate, oblong, cuncato at the base, 
obtuse, deeply serrate ; segments linear, obtuse, the lower ones two or more 
lobed at the tip. 

Coastal rocks, Sunday Island. 

The typical form of Asplenium Shuttleworthianum appears to bo derived 
from A. obtusatum or A . lucidum through this variety and 4. lucidum Lyalli . 
In A . Shuttleworthianum the frond lamina is reduced to its utmost limit. 

Blechnum norfolkianum (Hew.), C. Chr. 

Forest, Sunday Island. Macauloy Island (Cheoseman). 

Norfolk Island, New Zealand. 

Blechnum capense (L.), Schlecht. 

Pinna? often partly fertile and partly sterile. Sometimes the middle 
third only is fertile. 

Forest, swamp, Sunday Island. 

Lord Howe Island, New Zealand, Australia, Polynesia, widely dis¬ 
tributed. 

Doodia media, R. Br., var. Milnei (Carr), Baker. 

Forest, Sunday Island. Macauloy Island (Cheeseman). 

Norfolk Island, New Zealand, Australia, Polynesia (distribution of the 
species.) 

Pellsea falcata (R. Br.), Fee. 

Dry forest, pohutukawa forest (crater), cliffs (crater), Sunday Island. 
Macauloy Island (Cheeseman). 

Lord Howe Island, New Zealand, Australia, New Caledonia, Malaya. 

Hypolepis tenuifolia (Forst. f.), Bernh. 

Some large specimens occur at the foot of the cliffs in De nha m Bay. 
One measured—stipe 129 cm., frond 211 cm., total length 340 cm.: another 
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—stipe 200 cm., frond 220 cm., total length 420 cm.; girth of stipe at 
bottom 61 mm.; length of lowest pimia 131 cm. ’ 

Dry forest, ngaio scrub, buffalo-grass meadow, landslip (Denham Bay), 
MarUcus slopes, Sunday Island. Ravine in Macauley Island. 

Norfolk Island, Lord Howe Island, New Zealand, Australia, Polynesia, 
Malaya. 

Adiantum diaphanum, Bl. 

Fronds 15-20 cm. long, branching near the base into 2 to 5 tapering 
subfalcato pinna*. 

Dry forest, Sunday Island. Cliffs, Macauley Island. 

Norfolk Island, New Zealand, Australia, New Caledonia, Polynesia, 
Asia (trop.). 

Adiantum hispidulum, Sw. 

Dry forest, cliffs (crater), Sunday Island. Macauley Island (Cheeseman). 
Noifolk Island, Lord Howe Island, New Zealand, Australia, Polpiesia, 
Malaya. 

Adiantum affine, Willd. 

Forest, Sunday Island. 

Norfolk Island, New Zealand, Australia. 

Pteris comans, Forst. f. 

Forest, ngaio scrub, Marl sous slopes, pokutukawa forest (crater), land¬ 
slip (Denham Bay), Sunday Island. 

Norfolk Island, Lord Howe Island, Now' Zealand, Australia, Polynesia. 

Pteris tremula, R. Br. 

Dry forest, Sunday Island. Scrub, Meyer Island. Cliffs, Macauley 
Island. 

Norfolk Island, Lord Howe Island, New Zealand, Australia, Fiji. 

Histiopteris incisa (Thbg.), J. Sm. 

Swamp, dry forest (rare), Sunday Island. 

Norfolk Island, Lord Howe Island, Now Zealand, Australia, tropics. 

Pteridium esculentum (Forst. f.), Cockayne, 

Dry forest, buffalo-grass meadow', Sunday Island. 

Norfolk Islaud, Lord Howe Island, New Zealand, Australia, Polynesia, 
southern regions. 

Polypodium diversifolium, Willd. 

P. Billardieri , Cheeseman (not R. Br.), Manual N.Z. Flora, 1013. 

Forest, swamp, warm ground (Denham Bay), Sunday Island. 

Norfolk Island, New Zealand, Australia, New Caledonia. 

Cyclophorus serpens (Forst. f.), C. Chr. 

Forest, inland rocks, cliffs (crater), epiphyte in pokutukawa forest (craterh 
Sunday Island. 

Norfolk Island, New Zealand, Australia, New Caledonia, Polynesia, 

6—Tians. 
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Ophioglossaceje. 

Ophioglossum coriaceum, A, Cuum 

Opeii ground in tutu sciub (crater), Sunday Island. 

Norfolk Island, New Zealand, Australia. 

LyCOPODIACE-E. 

Lycopodium Billardieri, Spring. 

Epiphyte in wet forest (rare in dry forest), Sunday Island. 

New Zealand, Polynesia. 

Lycopodium cernuum, L. 

Warm ground (Denham Bay), tutu scrub (crater), Sunday Island. 

New Zealand, Australia, Tonga, tropics. 

Lycopodium volubile, Foist. f. 

Tutu scrub (crater), Sunday Island. 

New Zealand, Australia, New Caledonia, Polynesia, Malaya. 

Tmesipteris tannensis, Bernh. 

Epiphyte on Cyathea trunks, forest; rare on damp banks in wet forest, 
Sunday Island. 

Norfolk Island, Lord Howe Island, New Zealand, Australia, Polynesia. 
Psilotum triquetrum, Swartz. 

Dry forest, inland rocks, warm ground (Denham Bay), Sunday Island. 
Norfolk Island, Lord Howe Island, New Zealand, Australia, Tonga, 
tropics. 

Typhacejs. 

Typha angustifolia, L., var. Brownii (Kunth.), Graeb. 

Swamp, shores of lakes, Sunday Island. 

Norfolk Island, New Zealand, Australia, trop. and temp, regions. 

Graminejb. 

Imperata Cheesemani, Hack. 

Cliffs, sand dunes, coastal rocks, gravel Hat, tutu scrub (crater), buHalo- 
grass meadow, Sunday Island. 

Endemic. Allied to I. exaltata, Brong. 

Panicum sanguinale, L., var. microbachne (Presl.), Hack. 

Buffalo-grass meadow, Sunday Island. Scrub, Herald Islets. 

Norfolk Island, Lord Howe Island, Australia, Tonga, wann regions. 

Oplismenus undulatifolius, Beauv. 

Dry forest, pohutukawa forest (crater), Sunday Island. Macauley Island 
(Cheeseman). 

Norfolk Island, Lord Howe Island, New Zealand, Australia, Polynesia, 
warm regions. 

Cenchrus calyculatus, Cav. 

Dry forest, buffalo-grass meadow, Sunday Island. 

Australia, New Caledonia, Tonga, tropics. 
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Deyeuxia Forsteri (Room, and Schult.), Kunth. 

Gravel flat, landslip (Denham Bay), Sunday Island. [Macauley Island 
(Cheesoman). 

Norfolk Island, Lord TIowo Island, New Zealand, Australia. 

Var. littoral is , Cheesoman.—Coastal rocks, Sunday Island. Curtis Island. 
French Rock. 

Eleusine indica, (laert n. 

Band dimes, dills, Sunday Island. Scrub, Herald Islets. 

Australia, Tonga, tropics. 

Danthonia pilosa, R. Br. 

Gravel flat, open rocky spaces in forest, Sunday Island. Beard-grass 
meadow, Maeauley Island. 

New Zealand, Australia. 

Poa polyphylla, Hack. 

Coastal and inland rocks and cliffs, landslip (Denham Bay), Sunday 
Island. Cliffs, Macaulev Island. 

Endemic. Allied to P . an ceps, Forst., of New Zealand. 

Paspalum scrobiculatum, L. 

Swamp, buffalo-grass meadow, warm ground near fumaroles (Denham 
Bay, crater), Sunday Island. 

Norfolk Island, New Zealand, Australia, Tonga, warm countries. 
Dichelachne crinita (Forst. f.), Hook. f. 

Open spaces in forest, Sunday Island. 

Norfolk Island, Lord Howe Island, New Zealand, Australia. 

Dichelachne sciurea (R. Br.), Hook. f. 

Swamp, Sunday Island. Maeauley Island (Cheeseman). 

Norfolk Island, Now Zealand, Australia. 

CVFERACEAS. 

Mariscus ustulatus (A. Rich.), C. B. Clarke. 

Coastal rocks, swamp, gravel flat, ngaio scrub, Mariscus slopes, landslip 
(Denham Bay), buffalo-grass meadow, open spaces in forest, Sunday Island. 
Rocks and scrub. Herald Tslets. (Tiffs, Maeauley Island. Mariscus slopes, 
Curtis Island. 

New Zealand. 

Kyllinga brevifolia, Rottb. 

At/era turn meadow, Sunday Island. 

New Zealand, warm countries. 

Scirpus nodosus (R. Br.), Rottb. 

Coastal rocks, gravel flat, landslip (Denham Bay), sand dunes, Mariscus 
slopes, forest, tutu scrub (crater), buffalo-grass meadow, Sunday Island. 
Rocks, Herald Islets. Cliffs, Maeauley Island. Mariscus slopes, Curtis 
Island. 

Norfolk Island, Lord Howe Island, New Zealand, Australia, S. temp, 
and subtrop. regions. 

6*—Trana. 
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Heleocharis acuta, E. Br. 

Swamp, Sunday Island. 

Norfolk Island,* New Zealand, Australia. 

Carex lucida, Boott. 

Hr. Choeseman remarks on specimens 1 sent him—■“ It is unusual for 
these to have such a plentiful supply of male flowers at the top of the female 
spikelets.” 

Ayer alum meadow, Sunday Island. 

New Zealand. 

Carex Forsteri, Wahl. 

I follow Pastor Gr. Kukenthal in treating C. semi-Forsteri , C. B. Clarke, 
as not a distinct species. 

Hv specimens appear to differ from New Zealand ones in having all the 
spikeiets compound, and in the possession of smooth utricles with short 
beaks. Mr. Maiden, of Sydney, informs me that the form is closely allied 
to the Norfolk Island C. necsiana , Endl. ( = C. clissita , Sol., var. ncmana 
(Endl.), Kuk.). Under these circumstances I feel justified in giving it a 
varietal name. 

Yar. insularis , n. subsp. — Spica? 4-10, composite; superiors approxi¬ 
mate, subsessiles, v. breviter pedunculate ; inferiores pedunculis longis 
rectis ; terminales omnino v. partim masculce, reliquoo feminse, basi mascuke. 
Perigynia elliptico-ovata, membranacea, rostrata breviter bifida, venis multis 
obscuris. 

Coastal and inland rocks, ngaio scrub, forest, Mariscus slopes, Sunday 
Island. Eavines in Mac-auley Island. 

New Zealand (distribution of species). 

Palmje. 

Rhopalostylis Baueri (Hook, f.), Wendl. and Drude. 

On the hillside above Denham Bay is a plant with variegated leaves. 
Most of the leaves have among the green pimiee several of a light-yellow 
colour. 

Spadix about \ m. long ; spathes 3. Flowers from November to April. 
Ripe fruit chiefly from April to September. Fruit globose, or broadly 
oblong, 14-16 mm. long. 

Forest, Sunday Island. 

Norfolk Island. 

JUNOACE.E. 

Juncus effusus, L. (J. potynathemus, Buch.). 

Swamp and damp ground (Denham Bay), Sunday Island. 

New Zealand, Australia, cosmopolitan. 

Juncus pauciflorus, E. Br. 

Edge of swamp, Sunday Island. 

New Zealand, Australia. 

Obchidace^i. 

Microtis unifolia (Forst. f.), Robb. 

Open ground in tutu scrub (crater), Sunday Island. 

Norfolk Island, Lord Howe Island, New Zealand, Australia. 
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Acianthus Sinclairi, Hook. f. 

Forest, Sunday Island. 

Now Zealand. 

PlPERACVFLE. 

Macropiper excelsum (Forst. f.), Miq., var. major, Ckeeseman. 

Flowers April to October. Ripe trait October to February. 

Forest, ugaio scrub, buffalo-grass meadow, Sunday Island. 

Norfolk Island, Lord Howe Island, New' Zealand, S. Polynesia. 

Peperomia Endlicheri, Miq. 

Two spikes with Ike. distal ends inverted, and beaiing flowers on their 
inner as well as their outer surfaces, were observed on plants growing among 
coastal rocks on Sunday Island. It occurred to me that these anomalous 
spikes might give some clue as to the origin of the spicate inflorescence; 
and its derivation from a cup-shaped receptacle by elongation and eversion 
is suggested. 

Coastal and inland rocks, also epiphytic on trees (forest), Sunday Island. 
Norfolk Island, Lord How e Island, New Zealand. 

Cmlouanthacbjb. 

Ascarina lanceolata, Hook. f. 

Flowers unisexual, a male and a female in the axil of a broadly ovate, 
acute bract, and Avith a smaller bracteole on each side. Male flower a single 
anther, sessile, oblong, 3 mm. long, 2-celled, dehiscing longitudinally on the 
outer margins. Female flower placed witliin the anther, Avhich falls away 
after dehiscing ; ovary sessile, ovate, 1*5 mm. long ; stigma sessile, broad. 

Fruit crowded on compound spikes, several of Avliich are usually together 
on the branches below and among the leaves. Drupe oblong, indehiseent, 
3 mm. long, 2 mm. in diameter, while Avith irregular longitudinal markings 
of purplish-black. Exocarp succulent, exuding a purple juice when crushed. 
Putamen ovoid, compressed, chestnut-brown, 1-5 nun. long. 

Flowers June to September. Ripe fruit January to May. 

Wet forest, Sunday Island. 

Endemic. (According to Mr. Cliceseman (4; p. 598), tills species or a 
very close ally is found in Fiji, Samoa, and Rarotonga.) 

URTICAOEiE. 

Boehmeria dealbata, Cheeseman. 

Seedling. Hypocotylo filiform, terete, Avkitisli, 1 cm. long. Cotyledons 
orbicular, apex truncate or slightly indented, light green, 1-5 mm. in diameter. 
Stem erect, minutely hairy, ± 2 cm. to first leaves, reddish-green. First 
leaves ovate, acute, entire, light green, small, petiole 7 mm., lamina 9 mm. 
long. Second leaves broadly ovate, acute, obscurely serrate, green on 
both sides, petiole and principal veins reddish-green, minutely hairy; laminae 
17 x 10 mm.., 22 x 13 mm. 

Forest, landslip (Denham Bay), Sunday Island. RaAnne in Macauley 
Island, 

Endemic. Closely allied to B. australis , Endh, of Norfolk Island, and 
B. calo'phleba, C. Moore and F. Muell., of Lord Howe Island. 
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Parietaria debilis, Forst. f. 

Coastal rooks, M a mens slopes, Sunday Island. Scrub, Herald Islets, 
Macauley Island (Cheeseman). Man'sens slopos, Curtis Island. French 
Rock. 

Norfolk island. Lord Howe Island, New Zealand, Australia, temp, mid 
trop. regions. 


P OLY U O NA( * B . 

Rumex flexuosus, Sol. 

Afjcratum meadow, Sunday Island. 

New Zealand. 


Chenopojoiace.e. 

Rhagodia nutans, R. Br. 

Coastal rocks, Sunday Island. Here Id Islets. Hansens slopes, Curtis 
Island. 

New Zealand, Australia. 


Nvctagilkace^:. 

Pisonia Brunoniana, Endl. 

Forost, Sunday Island. Scrub, Meyer Island. 

Norfolk Island, Loid Howe Island, New Zealand, Australia, Polynesia, 
Malaya. 

AlZOACEiE. 

Mesembryanthemum australe, Sol. 

Coastal rocks and cliffs, inland cliffs, Sunday Island. Herald Islets, 
Macauley Island. Curtis Island. French Rock. 

Lord Howe Island, New Zealand, Australia, S. Polynesia. 

Tetragonia trigyna, Banks and Sol. 

Cliffs on the north side of Sunday Island (Cheosoman), 

Lord Howe Island and Australia (T. iniplexicoma , ITook. f.), New Zea¬ 
land. 

Tetragonia expansa, Murr. 

Coastal rooks, gravel Hat, Sunday Island. Herald Islets. Macauley 
Island (Cheeseman). 

Norfolk Island, Lord Howe Island, Now Zealand, Australia, Polynesia, 
S. America. 

Crucieer^s. 

Cardamine stylosa, D.C. 

Macauley Island (Cheeseman). 

New Zealand, Australia. 

Lepidium oleraceum, Forst. f., var. frondosum, Kirk. 

Mariscus slopes, Curtis Island. 

New Zealand. 
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PlTTOSPOIlACEAS. 

Pittosporum crassifolium, A. Cunn. 

Young leaves covered with white tomentum. Flowers dark red, herma¬ 
phrodite, produced throughout most of the year. Fruiting peduncles erect, 
13-18 mm. long ; capsule 2-3-valved, 13-15 mm. long. 

Forest near the coast, Sunday Island. 

New Zealand. 


Leotminos.e. 

Canavalia obtusifolia, D.C. 

Ngaio scrub (Coral Bay), Sunday Island. Meyer and Napier Islets. 
Norfolk Island, Lord Howe Island, Australia, Tonga, tropics. 


Geraniace.®. 

Geranium dissectum, L., var. australe, Benth. 

Cliffs, Sunday Island (Choeseman). 

Norfolk Island, New Zealand, Australia, S. America. 

OXALlDACEiE. 

Oxalis corniculata, L. 

Coastal rocks, sand dunes, open places in forest, scrub, buffalo-grass 
meadow, Sunday Island. Beard-grass meadow, Macault!y Island. 

Norfolk Island, Lord Howe Island, New Zealand, Australia, Tonga, 
cosmopolitan. 

Rutace,®. 

Melicope ternata, Forst. 

Flowers April to October. 

Forest, Sunday Island. 

New' Zealand. 

Eupttorbiace.e. 

Homolanthus polyandrus (Hook, f.), Olieeseman. 

Mr. Choeseman in 1887 recorded tliis tree as “ not uncommon in sheltered 
places,” and Mr. 11. 8. Bell, of Sunday Island, states that less than twenty 
years ago it was abundant in several localities. At the present time there 
are a few trees near the settlements and a few others in different parts of the 
island, all on cliffs inaccessible to goats. These animals absolutely deter¬ 
mine the existence of the species. They eat the bark from the trunk as high 
as they can reach, and the tree dies in consequence. Another enemy of the 
tree is the larva of a small moth. This gmb feeds on the leaves, causing 
them to die, and frequently young plants entirely stripped of their leaves 
may be seen. 

A few seedlings were seen. Stem erect, terete, bearing prominent scars 
of fallen loaves, 5 cm. long. Leaves 4 or 5, broadly ovate, obtuse, base 
not indented, light green with reddish margins. Petioles long, 16-18 mm.; 
laminae 15 x 17 mm., 17 x 20 mm. The petiole joins the loaf-blade about 
1 mm. from the lower edge. Leaf-bud small, 4 mm. long. 

The treo is usually 8-10 m. tall, with a stout erect stem showing scars 
of fallen leaves, and moderately dense foliage of delicate leaves which are 
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light green with reddish margins. Bark rougliish, light brown to grey. 
Branches in whorls of throe to five. Twigs green, with prominent scars of 
fallen leaves. 

All parts of tho tree exude a white latex when cut or broken. Each young 
leaf is protected by two imbricate bracts, which fall tuvay when the leaf 
expands. These bracts may bo 47 mm. long. The laigest male racemes, 
some of them 25 cm. long, do not have iemale flowers at their base, and 
their lowest pedicels are elongated. The longest raceme noticed bearing 
female flowers at the base was 15 cm. long. Capsules 15 mm. long, 3- to 
4-celled, with a stigma to each cell. One capsule gathered had live cells. 
This is tho only tree on Sunday Island that partially sheds its leaves. From 
May to July most of the leaves above 10 cm. across fall away. 

Flowers September to November. Fruit was gathered in April and 
May. but probably matures as early as January. 

Forest (rare), buflalo-gmss meadow, landslip (Denham Bay), Sunday 
Island. 

Endemic. Closely allied to //. pedicel!at us , Benth., of Polynesia. 
Callitrichaceje. 

Callitriche Muelleri, Sond. 

Lakes, Sunday Island. 

New Zealand, Australia. 

CORIARIACE.E. 

Coriaria sarmentosa, Forst. f. 

C. ruscifolia , Cliceseman (not Linn.), Manual N.Z. Flora, 105. 

Flowers and fruits most of the year, but chiefly during the summer 
months. 

Forest, landslip (Denham Bay), pohutukawa forest (crater), tutu scrub 
(crater), Sunday Island. 

New Zealand. 

CORYNOCARPACEJS. 

Corynocarpus laevigata, Forst. 

Flowers from September, fruit over in March. 

Forest, Sunday Island. Ngaio scrub, Mover Island. 

New Zealand. 

Yiolaoe.e. 

Melicytus ramiflorus, Forst. 

Flowers December to May. The tui (Prosthemadcra nover zealandice) is 
very fond of the fruit. 

Forest, Sunday Island. 

Norfolk Island, New Zealand, Eua (Tonga C4roup). 

Myrtace^;. 

Metrosideros villosa, Sm. 

Flowers chiefly in November and December. 

Forest, landslip (Denham Bay), pohutukawa forest (crater), tutu scrub 
(crater), swamp, buffalo-grass meadow, Sunday Island. Scrub, Herald 
Islets. 

Lord Howe Island, New Caledonia, Polynesia. „ 
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Halorrhagidace-®. 

Halorrhagis erecta (Murray), Scliindlor. 

Landslip (Bonham Bay), buffalo-grass meadow, Sunday Island. Mac¬ 
aulay Island (Chooseman). 

Now Zealand, Australia. 

Ajualiacejs. 

Nothopanax arboreum (Forst. 1.), Seem. 

Wet forest, Sunday Island. 

New Zealand. 

Umdelliferje, 

Hydrocotyle moschata, Forst. f. 

Damp banks, open spaces in tutu scrub (crater), Sunday Island. 

New Zealand. 

Apium prostratum, Lab. 

Coastal rocks, sand dunes, Sunday Island. 

Norfolk Island, Lord Howe Island, New Zealand, Australia, Polynesia, 
3. Africa, S. America. 


Myrsinaceas. 

Rapanea kermadecensis (Cheeseman), Mez. 

Seedling. The exocarp is raised above the ground on the top of the 
hypoootyle before being east off. Hypocotylo erect, terete, reddish, 3 cm, 
high. Cotyledons 2, or sometimes 3, broadly obovate or orbicular, 8-10 mm. 
long, obscurely serrate, dark green. First leaves broadly obovate, cuneato 
at the base, obtuse, distal half bluntly serrate, green, petiolate; lamina 
12-15 mm. long. Following few loaves similar, but larger, and serrations 
more pronounced. 

Flowers hermaphrodite, small, greenish with dark spots ; calyx 5-lobed; 
lobes triangular, 1 mm. long, the edges beset with short thick hairs. Corolla 
divided nearly to the base into 5 lobes ; lobes 2 mm. long, revoluto, oblong, 
rounded at tho apex, edges fringed with short fcliiek hairs. Anthers sessile 
on the lobes of the corolla, sagittate, 1 mm. long. Ovary globose; stigma 
large, sessile, capitate, lobed. 

Fruit globose, sunken at the top, dark purple, 1-seeded, 7-8 mm. in 
diameter. 

Flowers from August through the summer, ripe fruit February to June 
(chiefly). Flowers and ripe fruit may be seen on the same twig. 

Forest, Sunday Island. Scrub, Moyer Island. 

Endemic. Allied to R . crassifolia (R. Br.), Mez., of Norfolk Is-land and 
Australia. 


PRIMULAOEiE. 

Samolus repens (Forst.), Pers., var. stricta, Cockayne. 

Coastal rocks, Sunday Island. Dayrell Islet. 

Norfolk Island, New Zealand, Australia, Now Caledonia (distribution 
of the species). 
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CONVOLVXJLAf'EJE. 

Ipomoea pes caprae (L.), Both. 

Flowers November to April. Fasciation was noted in one plant on the 
north coast of Runday Tsland. Fourteen stems were joined m one. 

Griuvel ilat, sand dunes, coastal rocks, Runda} Island. 

Norlolk Island, Loid Howe Island. Austialia, Toua.i, troph s. 

Ipomoea palmata, Forsk. 

Sea-chffs, buifalo-gras& meadow r , Sunday Island. 

Norlolk Island, Lord Howe Island, New' Zealand, Australia, Polynesia, 
tropics. 

Calystegia sepium (L.), B. Br. 

Waste places on Sunday Island (Cheeseman). 

New r Zealand, Australia, cosmopolitan. 

Calystegia Soldanella (L.), B. Br. 

Coastal rocks, gravel flat, Sunday Island. 

Norfolk Island, Lord Ilowe Island, New'Zealand, Australia, t osmopolitaiu 

SOLANACEiE. 

Solatium aviculare, Forst. f. 

Forest, Sunday Island. Macaulev Island (Cheeseman). 

Norfolk Island, Lord Howe Island, New’ Zealand, Austialia. 

Solanum nigrum, L. 

A pubescent and a glabrous variety w'ere noticed, the formei on tlie 
Herald Islets, the latter in waste places on Sunday and Moyer Islands. 
Macauley Island (Cheeseman). Mariscus slopes, Curtis Island (pubescent 
variety). 

Norfolk Island, Lord Howe Island, New Zealand, Australia, Polynesia, 
cosmopolitan. 

SCROPHULAJRJAC 1 BJE. 

Veronica breviracemosa, n. sp. 

V. fruticosa, 1-2 m. alta, ramis ultimis subcompressis, puberulis. Folia 
sessilia, patula, 80-115 mm. longa, 20-27 mm. lata, eliiptieo-lancoolata v. 
oblongo-lanceolata, acuta, integra, glabra. Eacemi 1-5 cm. longi, dense- 
flori, puberuli, foliis breviorcs. Calyx 4-partitus, lobis ovato-hmceolatis, 
acutis, puberulis. Corolla 4.-partita, calyce } longior; tubo breve calyee 
l breviora; lobis ovatis, acutis. Capsula 6 mm. longa, calyce l longior, 
late ovata, acuta, compressa, glabra. 

An irregularly laxly branched shrub, about 1 m. high; branchlets green. 
2-angled, puberulous. Leaves sessile, spreading, 115 x 27 mm., 57 x 19 mm., 
80 x 20 mm., elliptic-lanceolate to oblong-lanceolate, acute, narrowed at the 
base,. entire, light green, glabrous, minutely puberulous on the midrib and 
margins near the base. Bacemes 4-5 cm. long, shorter than the leaves, 
flowers crowded; rachis, pedicels, and bracts puberulous. Flow r ers 5 mm. 
in. diameter, white to pale lilac. Calyx 4-partite, the two inner divisions 
smaller than the two outer, segments lanceolate to ovate-lanceolate, acute, 
puberulous. Corolla 1^ times the length of the calyx; tube short, about 
half the length of the sepals; limb 4-lobed, lobes ovate, acute, 3 outer 
opposed to 1 inner. Capsule IJ times the length of the calyx, 6 mm. long, 
acute, broadly ovate, compressed, glabrous. 
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Distinguished bv flic hrgp bioad leaves, racemes shorter than the leaves, 
md very short <. oiolla-tubes. 

Mi. Cheeseman includes this species under 1 T . salicijolia in the Manual 
oi the N.Z. Flora,with the note that it is perhaps a distinct species. 

This plant was lormeilv fairly plentiful, but has l)een almost killed out 
bv goats, and is now found only on cliffs and othoi places inaccessible to 
those animals. 

Inland cliffs, landslip (Denham Bay). {Sunday Island. 

Endemic*. Resembles l 7 . Macrocar pa ot New Zealand, diileiing piin- 
cipally in the slioitei iac*emes and corolla-tubes. 

Myoporace^e. 

Myoporum laetum, Foist. 1. 

Ngaio sciub. coastal rocks, foiest, gravel Dal, Manwus slopes, landslip 
(Denham Bay), buffalo-grass meadow, pohutukawa forest (crater), Sunday 
Island. Ngaio sciub, Ileiaid Islets. Macauley Island (( heeseman). 

New Zealand. 

Rubiaoejs. 

Coprosma petiolata, Hook. t. 

This species occurs in Denham Bay Joiest as a small tree, 4-6 m. tall, 
with a leaning stem coveied with rough, dark-giev haik. Head rounded, 
foliage moderately dense. Leaf-lamina* oi male plant 29 x 18 mm., 
32 x 20 mm., 34 x 20 mm. ; of iemale plant usually larger, 45 x 20 mm., 
50 x 24 mm., 52 x 25 mm. 

Flowers May to September. Ripe fi uit January to May. 

Fiuit usually three in a clustei ; reddish; variable in size and form; 
smaller ones ovoid, 7x6 mm., 9x7-5 mm. ; larger ones compressed, more 
or less distinctly 2-lobed, 10 x 10 mm. 

Coastal rocks and cliffs, inland cliffs (rare), diy forest (Denham Bay, 
rare), landslip (Denham Bay), Sunday Island. Coastal rocks and cliffs, 
Herald Islets. Macauley and Curtis Islands (Checscman). 

Endemic. Closely allied to C. Baumi , Endl., of Norfolk Island, Lord 
Howe Island, and New Zealand ; and to 0 . chathamicci, Cockayne, of the 
Chatham Islands. 

Mr. Cheeseman (1; p. 168) records (\ Baueri from the Keimadecs. I 
did not see it, though I soaiched in the places indicated. I would suggest 
that the young large-leaved branches of (\ petiolata were mistaken for it, 
and recommend that uniil authentic specimens are obtained the name be 
crossed off the list ol plants inhabiting the Kermadec Islands. 

Coprosma acutifolia, Hook, f. 

Flowers May to September. Ripe fruit January to May. 

Forest, landslip (Denham Bay), pohutukawa forest (crater), Sunday Island. 
Endemic. Closely allied to C. Ircviyata , Cheeseman, from Rarotonga; 
and resembles (\ tenuifolia, Cheeseman, from New Zealand. 

CUCURBITACEJE. 

Sicyos australis, Eudl. 

Ngaio scrub, forest near the coast, Mariscus slopes, Sunday Island. 
Scrub, Meyer Island. 

Norfolk Island, Lord Howe Island, New Zealand, Australia, Polynesia, 
cosmopolitan. 
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Campanulaceje. 

Lobelia anceps, L. f. 

Coastal and inland rocks, Sunday Island. Herald Islets. Cliffs, Ma<- 
aulev Island. Crn-tis Island (Cliecseman). M** » \ 

Norfolk Island, Loid Howe Island, New Zealand, Ausiialia, cosmopolitan. 

Wahlenbergia gracilis (Forst. i.), A. D.C. 

Beard-grass meadow, Macaulcy Island. 

Norfolk Island, Lord Howe Island, New Zealand. Australia, New r Cale¬ 
donia, Tonga, E. Asia, S. Africa. 

Goodeniace^:. 

Scaevola gracilis, Hook. t. 

Flowers and fruits profusely throughout the year. 

Fruit an indelnscent drupe, axillary, solitary, sessile, ovoid, sometimes 
almost globose, truncate, sunken at both ends, 10-5 x 9 mm., 10-5 x 8*nrm., 
10*5 x 10-3 mm. Exocarp succulent, thick, wlnte. Endocarp hard, bonv, 
2-celled. black, ovoid, mut ronate, surface covered with indistinct longi¬ 
tudinal rows of nodules 5-5 x 4 mm. Seed oval, compressed, 3x2x1 mm M 
white. Seed-coat fitting close to the endocarp, and usually sticking to it 
when the seed is extracted. Embryo erect, imbedded in a fleshy endo¬ 
sperm, cotyledons linear. 

Gravel flat, coastal cliffs, sand dunes, landslip (Denham Bay), tutu 
scrub (crater), open rocky places in forest, Sunday Island. Macauley 
Island (Cheeseman). 

Endemic. 

Composite. 

Lagenophora pumila (Forst. f.), Cheeseman. 

Inland rocks. Sunday Island. 

New Zealand. 

Gnaphalium japonicum, Thunb. 

Gravel flat, landslip (Denham Bay), Sunday Island. Macauley Island 
(Cheeseman). 

Norfolk Island, Lord Howe Island, New Zealand, Australia, Mulava. 
Gnaphalium collinum, Lai). 

Inland rocks, Sunday Island. Macauley Island (Cheesemnn). 

Now t Zealand, Australia. 

Gnaphalium luteo-album, L. 

Coastal rocks, landslip (Denham Bay), tutu scrub (eratei), Sunday 
Island. Cliffs, Macauley Island. 

Norfolk Island, Lord Howe Island, New Zealand, Australia, cosmopolitan. 
Siegesbeckia orientalis, L. 

Cliffs, Sunday Island. Scrub, Meyer Island. 

Norfolk Island, New Zealand, Australia, Tonga, warm countries. 

Bidens pilosa, L. 

Ngaio scrub, Ageratum meadow, and waste places, Sunday Island. 
Norfolk Island, Lord Howe Island, New Zealand, Australia, Tonga* 
warm countries. 
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Co tula australis, Hook. i. 

Inland rocks, Sunday Island. Rocks, Herald Islets. Beard-grass 
meadow, Maeauley Island. 

Norfolk Island, Lord Ho wo Island, New Zealand, Australia. 

Senecio lautus, Forst. f. 

French Rock. 

New Zealand, Austialia. 

Erechtites prenanthoides (A. Rich.), D.C. 

Gravel flat, inland cliffs and rocks, Sunday Island. 

New Zealand, Australia. 


IX. List op Introduced Plants on Sunday Island. 
Gr&MINEJL 


Polypogon monspeliensis , Desf. 
Festuca Myuros , L. 

F. bromoides, L. 

Cynodon Dactyl on, Pers. 
Dactylis glomerata , L. 

Port annua , L. 

P. pratcnsis, L. 

Lolium perenne , L. 


IIolcus lanatus , L. 

Paspalum dilatatmi , Poii. 

Sporobolus indicus , R. Br. 
Briza mino), L. 
Stenotaphrum glabrwn , Trin. 
Bromus unioloidcs, H. B.K. 
Anthoxanthum odoratum , L. 


Liliaceje. 


Cordyline terminalis , Kunth. 

The Polynesian ti (Gordylirbe terminalis) occurs in several places on 
Sunday Island, such as Denham Bay, Terraces, and Coral Bay, all being 
habitable parts. There is one plant on Meyer Island, and one or two in the 
forest on Sunday Island. The species does not spread into the forest, but 
has every appearance of being a survivor of the abandoned cultivations of a 
native race, of whose occupation on Sunday Island there is good evidence. 
The Sunday Island plant appears to be a highly cultivated variety; it 
flowers regularly, but lias never been known to bear fruit; it is propa¬ 
gated by means of its roots. I have no hesitation in including it among 
the list of plants introduced by man. 


POLYttONACEiE. 

Bamcx oblnsifolim , L. It. Acetosclla, L. 


CaryophyllacexG. 

Btellaria media, Vill. Silent* anglica , L. 

Cerastium viscosum. L. Pol year pan tctraphyllum, L. 

Cruciferje. 

Lepidium ruder ale, L. Corouopus didijmus, Sm. 

Brassica adpressa , Boiss. 

Fumariaceje. 

Fumaria muralis, Sond. 


LEGUM1NOS.E. 

Trifolium repens, L. T. procumbens, L. 

T . pratense , L. Medicayo denticulata, Willd. 
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Geraniaceje. 

Geranium inolle, L. 

EuPUOllBlACEiR. 

Euphorbia Pc plus, L. Ricinus communis , L. 

E . pihdifera , L. Aleurites moluceana , Willcl. 

The candle-nut (Aleurites moluceana), like lh<‘ Polynesian ti, appears lo 
be tlio survivor of the abandoned cultivations oi a native race. It now 
occurs in two places only on Sunday Island—there is a small clump of 1 roes 
in Coral Bay and another on Low Flat. Tlie trees in Denham Bay and the 
Terraces have been planted quite recently. It was formerly in other plan's, 
but has died out, leaving only dead fruit scattered about the ground. It is 
thus scarcely able to hold its ground in the forest. 

Malvaceae. 

Sid a rhombifolia, L. 

Apocynace^e. 

Tinea rosea , L. 

SOLANACETE. 

Physalis peruviana, L. Datura Stramonium, L. 

Nicotiana Tabaceum , L. 


SCROPHULARIACE.SE. 

Veronica arvensis , L. V. agrestis, L. 

Plantaginace^. 

Plantago major, L. P. laneeolala, L. 


Composite. 


Acjeratum conyzuides, L. 
Erigeron canadense, L. 
E. linijolius, Willd. 
Senecio vulgaris , L. 


Ujjpocharis radicata , L. 
Taraxacum officinale, Weber. 
Sonchus oleraccus, L. 

S. as per, Hill. 


The following introduced species were observed on Macauley Island— 
Polypogon monspeliensis, Festnca bromoidcs, Stellaria media , Erigeron cam- 
dense ; on Curtis Island— Sonchus oleraccus. 
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EXPLANATION OF PLATES XII TO XXIII. 

Plate XII. 

Path ol a hurrittaue through forest in Denham Bay, Sunday Island. The (alien trees 
are Melrosidt rot ? rillosa. In centre, voting shrubs of Myoporum latum. 

Plate XIII. 

Ngaio sorub, TeiTaces, Sunday Island, showing ngaio (Myoporum latum) killed by 
burrowing shearwaters (Puff?nut* chlororhynchus). The undergrowth is Macropiper 
excels uni major . 

Plate XIV. 

(Travel-flat vegetation, Denham Bay, Sunday Island. Ipomaea pee capros in flower. 
Beyond, Scirpus nodosus. 

Pl VTE XV. 

Vegetation on inland rocks. Terraces, Sunday Island. The terns are Aspleniuni 
Shuttleworthianum. On right—below. Lobelia anceps; above, Cydophorus serpens. 

Plate XVI. 

Interior ol dry forest, Donliam Bay, Sunday Island. On left, Cyathea Milnei; on 
right, Rapa net i kermadecensis. 

Plate XVII. 

Interior ol palm (Rhopahdylis llaucri) forest, Big Hill, Sunday Island. 

Plate XVJLIJ. 

Interior of wet forest on Mount .1 unction, Sunday Island. Trunks of Cyathea her- 
madeceusis covend with Hymenophyllum demisaum , and other ferns. 

Plvte XIX. 

Landslip, Denham Bay, Sunday Island, showing rounded shrubs of Myopornm lietuni and 
Corinria sarmentosu. 

Plvte XX. 

Interior of pohutukawa {Meirosideros) forest, crater, Sunday Island. (Photo, W. L. 
Wallace.) 

Plate XXI. 

Cyathea Milnei. Sunday Island, 

Plate XXII. 

Cyathea kermadecensis. Sunday Island. 

Plate XXHX 

Flowering branch of Rapanea kermndeceims, Sunday Island, showing rolled leaves. 
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Art. XIV .—The Mokoia Aerolite ; « .Few Introductory Itenun Is 

on New Zealand Meteoric Phenomena . 

By George R. Marriner, F.R.M.S.,* Curator, Public Museum, Wanganui. 

[Bead\bejore the. Wellington Philosophical Society , 4$ Avgust, 1909. | 

Though several meteoric stones liave been found in New Zealand, the in¬ 
formation concerning them is difficult of access, owing to its being published 
in so many different journals; therefore, before describing the recent tall 
at Mokoia, I would like to briefly summarise the different meteoric phe¬ 
nomena witnessed in the Dominion. In doing so I will include all the 
evidence that can be found on the Makarew a and the Wairarapa meteorites, 
so that future workers on this interesting subject may find the data easily 
available. 

Numerous brilliant meteors have from time to time flashed across our 
sky, but, unfortunately, very few have been recorded. 

Besides these, three meteoric stones have been found, and by their 
analyses a little more has been added to our knowledge of the heavenly 
bodies. The first was discovered in 1864, at Tohirua, near Masterton, 
in the Wairarapa Valley, North Island, and is known as the Wairarapa 
meteorite; the second was found in 1879, at Makarewa, a small station 
near Invercargill, in Southland, South Island, and is known as the Makarewa 
meteorite; the third is the one included in this paper, and fell at Mokoia, 
in Taranaki, North Island, in 1908, and I have termed it the Mokoia 
meteorite. 

The earliest instance of any meteoric phenomena being seen in New 
Zealand is one given me by an eye-witness—Mr. H. C. Field, of Wanganui— 
who states that it took place about the year 1853, but is not certain of the 
exact year. He describes it as follows : “ I was standing outside my house 
at Waitotara, just after sunset, when I heard a loud whizzing noise overhead. 
On looking up I saw a brilliant body, apparently about the size of the moon, 
passing overhead in a S.S.E. direction, until it was lost behind some sand¬ 
hills. A few days afterwards 1 saw by a paper that it was seen in Christ¬ 
church, and was supposed to have dropped into the sea S.E. of that town. 
While travelling across the sky it gave out a white-bluish light.” 

The next account that I have is from the Rev. P. W. Fairc lough, who 
says in a letter to me, “ I happen to know that a great aerolite passed 
over Wanganui about 1865, or between April, 1864, and March, 1867. It 
made a loud roaring noise, and seemed to travel towards Nelson, low down.” 

Mr. H. C. Field lecords another meteor that was seen from Wanganui, 
between 1864 and 1867, but travelling in an opposite direction to the former. 
Unfortunately, I cannot get the details from the newspapers, as the early 
records of the Wanganui Chronicle, in which a report was published, were 
some years ago destroyed by fire. It seems that at 2 o’clock in the morning 
Mrs. Field was up attending to a sick child, when she saw a sudden flash 
which made the room as bright as midday and quite eclipsed the light 
of the^ candle that she was carrying. A few seconds later a tremendous 
explosion was heard, sounding very much like the noise made by people 


* Mr, G. R, Marriner died on the 25th February, 1910.—[Ed.] 
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trying to imitate thunder by shaking a sheet of metal Colonel Logan, 
who was stationed at Wanganui at the time, made all the sentries who were 
on duty that night report themselves to 1dm next day. Mr. Field, who was 
acting-editor of one of the newspapers, was asked to be present. All tho 
sentries except one stated that a very brilliant meteor came out of a thick 
bank of clouds oil the mouth of the river and passed overhead northwards, 
and then exploded. The remaining sentry saw the meteor, but said that it 
travelled in an opposite direction. 

The Wairarapa Meteorite. 

It was not till 1861 that the first specimen was discovered, by Mr. Bichard 
Collins, at Tohirua, near Masterton, in the Wairarapa Valley, North Island. 

In the Geological Magazine the following short account is published : 
“ I have to thank Dr. Hector, F.B.S., Director of the Geological Survey 
of New Zealand, for a short account of the only meteorite which has yet 
been found in that colony, and which is preserved in the Colonial Museum 
at Wellington.* It is in the form of an irregular six-sided pyramid, 7 in. 
high and 6 in. across the base ; the edges are rounded, and the sides slightly 
convex and indented with shallow pits. The capacity of the stone is 
49 cubic inches; tho weight, 480 oz.; and the specific gravity is 3*254; 
the hardness, 5-6. It is strongly magnetic, but exhibits no decided polarity. 
The surface is of a light rusty-brown colour, and is stained with exuda¬ 
tions of iron chloride and sulphate. A freshly fractured surface is dark 
grey mpttled with a bright metal-like particle of what may be iron-mono- 
sulpliide. By treatment with copper-sulphate the presence of what may be 
iron in the form of metal was determined; with hydrochloric acid sul¬ 
phuretted hydrogen was evolved, sulphur set free, ’and a large quantity of 
gelatinous silicic acid separated. The insoluble portion, consisting of 
silica and insoluble silicates, constituted 56 per cent, of the stone. In the 
soluble portion the predominating ingredients were iron (amounting to 
24*01 per cent.) and magnesia, along with nickel, manganese, and soda; alu¬ 
mina and chromium are not present. These reactions so far indicate in the 
New Zealand meteorite the presence of olivine and an insoluble silicate, 
in addition to nickel iron and what may be triolite or magnetic pyrites.” 

There is also a similar account in the Juror’s Report of the New Zealand 
Exlubition of 1865; it runs as follows*: “ An interesting form of iron ex¬ 
hibited was a rusly-lookiug mineral, weighing about half a pound, being a 
portion of a meteorite found in the Wairarapa Valley, in the Province of 
Wellington. It was not thought necessary to make a complete analysis 
of this mineral, but only sufficient to prove the similarity of its composition 
with that ot other meteoric stones generally. The external surface of this 
mineral was of a rusty-red colour, in parts covered with exudations of chloride 
of iron, with a little sulphate. Freshly fractured, it showed a dark-grey 
colour, mottled over with bright metallic-looking particles (most probably 
piotosulphido of iron). The shape of the mass is an irregular pyramid 
with rounded edges, measuring as follows: Height, 7 in.; length of base, 
7 in.; breadth of base, 6 in.; contents, 49 cubic inches; woight, lb. 
The surface was broken by rounded indentations never exceeding Jin. 
in depth, evidently produced by weathering. No distinct cleavage was 

* The stone was only deposited in the Museum. It is now in the j>o]sseB«ion of Mr. 
W. G. Mantoll, of Wellington, to whom it belongs. 
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observed ; hardness, 5 to 6 ; specific gravity, 3*231 ; moderately fusible ii> 
blow'pipe-flame to a shining black magnetic slag with soda reactions, It 
was powerfully affected by tlie magnet, hut did not exhibit any decided 
polarity. A little native iron was detected by the sulphate-of-copper tost. 
Treated with warm UCl, a little sulpli m cited hydrogen and sulphur wen* 
liberated, with a large quantity of silica in a gelatinous lonn. The total 
amount of insoluble matters after ignition was 5(5 per cent, of the original 
substance, consisting principally ol liberated silica; the rest was mulct ci- 
mined silicates. Among the soluble matters, iron and magnesia predomi¬ 
nated ; there was a little soda, manganese, and nickel. Aluminium and 
chromium were tested, with negative results. The total quantity of iion 
present was 24*01 per cent. From the preceding facts it may be assumed 
that this mineral is a mixture of protosulphide of iron with iron chrysolite, 
with a small amount of insoluble silicates. The presence of native iron 
and nickel is almost conclusive of its meteoric origin.” Mr. Donovan, 
of Wellington, is at present making a more complete analysis of this 
stone. 

In 1868* Mr. E. Baker published an account of a brilliant meteor which 
was seen at Wellington. He says, At about a quarter after 7 o'clock 
on the evening of the 5th August ... I observed a light, very much 
brighter than the moon (w T hich . . . was only two days old), shining 

brightly in a clear sky. The light appealed to be a large round ball of lire, 
about the size of the moon, travelling from an easterly direction towards 
the west. The ball of fire burst, and a portion of it apparently struck the 
ground at about fifty to a hundred yards from my house at Knrori., There 
was a rumbling noise at the time of the descent of the meteor.” Though 
mention is here made of a portion of the meteor Calling to the earth, no 
stone seems to have been discovered. 

In 1869f the Rev. A. Stock recorded a meteor which was seen at Wel¬ 
lington on the 8th November. He describes it in the following words : 
" It appeared suddenly in the E.S.E., at an altitude of 20°, and fell wit h a 
very rapid motion vertically. When it was first seen it appeared about 
three times as large as Venus, and shone with a yellow light. It suddenly 
appeared to diminish to a point of light, each diminution being accompanied 
with a shower of sparks, falling vertically. It suddenly increased to its old 
brilliancy, as suddenly diminished, then increased. Thus them were three 
brightnesses and two darker intervals. Another peculiarity was that it 
showed all the prismatic colours. There was no train of light left alter 
its disappearance.” 

The Makahewa Mkteobite. 

In 1879 the second stone was unearthed, this time at Mnkurewa, near 
Invercargill, in the South Island. 

Professor Ulrich, F.G.S., writing on the find, J says, “ The stone under 
notice 'was not seen to fall, but the following description regarding the site 
of its discovery, its mineral character, and structure can leave no doubt 
of its being of meteoric origin. Towards the end of the year 1886, when a 
large party of mining prospectors were preparing, with Government aid, 
for departure to the Big Bay district, west coast of Middle Island, Mr. Th. 


* Trans. N.Z. Inst., vol. i, p, 39. 
t Trans. N.Z. Inst., vol. ii, p. 402. 
j Proc. Roy. Soc., 1893, vol. liii, p, 34* 
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Fenton, a student of the Dunedin Universilv School of Mines, was sent to 
Invercargill, where the party assembled, to instruct those of the men who 
desired it in rough assaying for gold and the use of the blowpipe. On the 
occasion of one of his lectures he received from a Mr. Arch. Marshall, for 
examination, a piece of stone which, from its weight and appearance, was 
supposed to be something out of the common. Mr. Fenton made a rough 
qualitative analysis of a sample of the stone, and on finding strong reactions 
for nickel thought it of sufficient interest to preserve the several small 
fragments remaining of the piece received from Marshall and to firing them 
with him to Dunedin, where he placed them at my free disposal. One of 
these fragments I devoted to the preparation of a number of thin sections 
sliced in different ways, and the microscopic examination of these convinced 
me at once of the meteoric character of the stone. After this I made every 
endeavour, by correspondence and ultimately travelling to Invercargill, 
to ascertain the exact locality where and under what circumstances the 
stone was found, and to obtain more of it if possible, for the surface outlines 
of the remaining fragments clearly indicated that it must originally have 
been of considerable size. The results of my investigations in these direc¬ 
tions are the following : In the year 1879, at the completion of the connec¬ 
tion of the railway-line Invercargill -Win!on and the branch line Makariwa 
[Makarewa]-Rivcrton, two workmen, the brothers Arch, and 1. Marshall, 
while engaged in removing a clay bank at Makariwa Junction, found in the 
clay, about 21 ft. from the surface, a roundish stone which at once at¬ 
tracted their attention on a (‘count of its weight and because of the fact 
that in the clay-covered plain surrounding Makariwa Junction stones of any 
kind are a great rarity. The)' broke the stone with the pick, and, finding 
the inside of different aspect from the outside, took the fragments home, 
and, experimenting with them, discovered that they affected the magnetic 
needle. With the intention of having the stone some day further examined, 
the pieces were kept as curiosities ; but, being unsightly, they were kicked 
from one comer of the room into another, and specimens were occasionally 
knocked off for friends interested in the find. Mr. Arch. Marshall, who gave 
me these particulars, told me, on further inquiry, that the stone when 
originally found had a knobby, roundish shape, was of the size of a large 
man’s fist or perhaps a little larger, and might have weighed between 4 lb. 
and 51b. The exact place of the find was about half-way between the 
railway - station on the Winton line and the Btationmaster’s house, some 
20 ft. from tlie line of rails. A search by Mr. Marshall for another piece 
of the stone, which he thought, was still somewhere about the premises at 
the time he gave the one to Mr. Fenton, proved, unfortunately, unsuccessful, 
and the only secured pieces of this meteorite are the two pieces sent with 
this paper and another small piece divided between the Dunedin and Wel¬ 
lington Museums. The specific gravity of the stone, determined from 
several small fragments, varied between 3*31 and 3*54 ; the variation is no 
doubt due to the unequal distribution of the metallic particles.” A very 
thorough analysis of this stone was made by Mr. J. L. Fletcher, M.A., F.R.S., 
Keeper of Minerals in the British Museum. 

In 1905 another meteor was seen and heard at Wanganui, and I am 
indebted to Mr, J. T. Ward, Director of the Wanganui Observatory, for the 
following description : “ The meteor train of 1905, June, 10 days 5 hours 
30 minutes: The streak only was seen by myself, but others heard the 
report also elsewhere. When first seen the track was plainly visible as a 
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broad white band about 1*5 C in width, on the western sky, in a straight line 
between the clouds; on looking a few moments later another portion o! 
the band was seen, at an angle of about 90° to the first, bearing W. 60 ; 
alt., 30°. Business prevented my watching it for any length of time, but 
it remained visible for about twenty minutes or more.” 

The Mokola Aerolite.* 

This stone is by far the most interesting meteoric find yot discovered 
in New Zealand, and is unique in being the only one that was seen to fall. 

Mr. J. L. Fletcher, of the British Museum, states that few aerolites are 
known that have not been seen to fall. He points out : ‘ fc This may be due 
to the fact that a meteoric stone is less easily distinguished than is a meteoric 
iron, from ordinary terrestrial bodies, and will thus in most cases remain 
unnoticed unless its fall has been actually observed, while, further, a quick 
decomposition and disintegration must set in on exposure to atmospheric 
influences.” 

It was found at Mokoia, a small wayside station about fifty miles north 
of Wanganui, on the North Trunk Kail way. 

At 12.30 p.m. on Thursday, the 26th November, 1908, the people living 
near Mokoia were startled by a number of loud, sharp reports coming 
from the north, like rifle-shots, following very closely after one another. 
Those who were outside state that before they could recover themselves 
a wMte flash shot across the sky, leaving only a thin white cloud. Almost 
immediately several objects were seen to fall. One fell with a thud in a 
pine plantation (Pinus ins ignis) within an eighth of a mile from Mi*. 0. 
Hawken’s homestead, and half a mile S.E. of the Mokoia Station. Mr. 
Hawken heard the whizzing sound and the report when the stone came in 
contact with the earth, being within an eighth of a mile from w'here it fell. 

A ganger at a bridge over the Manawapou Stream states that another 
piece fell into some thick bush on the steep bank of the stream; and some 
time after a third portion was heard whizzing through the air like a rocket, 
and fell into the creek with a splash and Mss. 

The Noise of the Fall . 

Mr. C. M. Campbell, of Inaha, gives a very vivid description of what he 
heard. He says, On the 26th November I w'as living on the East Road, 
ten miles about due east from Stratford, and 1 heard the reports very 
plainly. At first it sounded like a loud furnaoe-blaBt, and then, at inter¬ 
vals from three to five seconds, the report seemed like heavy rock-blasting, 
but there was a roar like heavy thunder during the wiiole time. From tin 1 
first blast to the last would be fully twenty seconds.” 

Several men who were working on the railway-line heard tw*o sharp 
explosions, resembling the crash of a number of horses galloping over a 
bridge, or like numerous rifles firing in a volley; while others say that it 
sounded like heavy iron tanks being rolled about on a lorry. This was 
almost immediately followed by a louder explosion, and then a hissing 
sound similar to that of a rocket travelling through air. 

I was in Wanganui at the time, and I heard a sudden bang, wMch I 
put down to a very sudden and short earthquake-shock, and naturally I 

* Working on Mr. Fletcher’s classification of meteoric stones, I have termed this one 
an aerolite. 
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thought no more about it until I saw in tlio newspapers that it had been 
heard much louder in other towns. 

The noise of the fall was heard for a distance of over a hundred mile» 
in a direct line, a ions; the west coast of the North Island, from Mount 
Egmont to the Rangitikei River, and as far back as Pipiriki. 

Mr. OlemancG, schoolmaster at Pipiriki, states that so loud was the 
noise there that a man who was working some distance from the settle¬ 
ment hurried back, thinking that a powder-magazine had blown up. 

What was seen. 

The day, though slightly cloudy at Wanganui, was clear and cloudless 
around Mokoia, but very little could be seen of the phenomenon, owing 
to the bright sunshine. At Mokoia itself only a think streak of a white 
film or vapour was seen for a lew seconds after the fall. 

Mr. E. Evans, of Waingongoto, wTiting to the Hawera Star, says that 
he observed the disturbance, which he says was caused by the passage of 
two meteorites through our atmosphere, and which travelled along parallel 
lines, from N.E. to S.W., leaving behind two streaks of smoke like rail¬ 
way-lines. The smoke was observable for quite fifteen minutes after the 
meteors had sped their way. With nearly a blue sky for a background, 
the sight was of great interest, but Mr. Evans thinks that if the event had 
occurred at night the brilliancy of the light as the balls flashed through 
the air would have been a never-to-be-forgotten spectacle. 

Mr. Walter Hosken, of Beil Block, Taranaki, gives the following account 
of what he saw: “It may interest you to know that I witnessed it from 
the New^ Plymouth Racecourse. I was attending the Show, and at about 
half-past 12 I was standing talking to two young ladies, when one of them 
drew my attention to a curious object in the southern sky, and travelling 
in a westerly direction. At first sight I thought it was a kite, but found 
that I was mistaken when it burst and left a long tail of smoke behind, 
but we did not hear any report.” 

Mr. H. Chadwick states that his wife was also on the New Plymouth 
Racecourse, and saw a similar sight, but heard no soimd, owing, no doubt, 
to the amount of traflic on the road at the time. 

Mr. A. C. S. Tebbet, of Rangitikei, describes the sight as like a big 
shooting star, brighter than the sun, with a long tail. 

The Alarm caused by the Noise , 

The noise caused by the explosions and the mass rushing through the 
air not only alarmed the people in the vicinity, but caused a great stampede 
among stock. At Waingongoro the cattle and sheep were thoroughly 
startled, and ran huddling together. At Kakaramea horses and cattle 
were much scared, the former especially so, and were seen galloping about 
the paddocks. At Mokoia the eSect was similar, and a man who was 
ploughing some distance from the station had all that he could do to keep 
his team from bolting. 

What fell 

As nothing was known in Wanganui of the phenomenon except the 
noise, it was not taken much notice of, but on Sunday afternoon Mr. Wil¬ 
liam Syme called on me at the Museum, and stated that a meteorite had 
fallen near Mokoia. In support of this statement he produced a small 
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pie<e of lock ot .i dark colour, and said that it was obtained Jrom the spot 
where the meteoiite fell. My thanks aie due to Mr. Synie tor his prompt¬ 
ness in lettiim me know of the fall, tor the chances are that if he had tailed 
to do so the stone would have been lost. 

As the lock had all the appearance of a meteorite, 1 wenl to Mokoia 
by the first train on Monday morning Fortunately lor Mokoia, it is only 
a small station, with a few houses, a ehnrcli, and a creamery, or else a lair 
amount of damage might have been done by the meteorite. I went first 
to Mr. Hawken's homestead, where the meteorite had fallen, lie kindly 
took me to a plantation which surrounded his house, and showed me whore 
the ground had been struck. He liimsclf had heard the whizzing sound, 
and also the noise made by impact with the earth; but ho did not send the 
boy to investigate until some time afterwards, so that no evidence is forth¬ 
coming as to whether the stone was warm when it reached the earth. 

The spot was not more than two hundred yards from the house, near 
winch the owner’s children were playing. 

In its descent it snapped off a small branch of a tir-lrec, and then struck 
a root that was growing on the surface of the ground. The stone hit the 
buttress about 29 in. aw r ay from the tree, but only struck it half ou ; there¬ 
fore it skidded off, after splintering the root somewhat, and buried itself 
in the earth. The hole was only 11 in. deep, 15 in. and 17 in. in diameter. 
In this cavity Mr. Hawken found the two lumps which are figured, and 
which are really the whole of the fragments that were found, with the excep¬ 
tion of a few' pieces wilich were found scattered around the hole to a dis¬ 
tance of some yards. The lump A weighed 51b. 3 oz., and the lump P> 
5 lb. 2 oz.; and both w r ere presented to the Public Museum, Wanganui. 

I cut off the root showing the splintered portions, and deposited it, with 
the portions of the meteorite, in the railw T ay-station. Then, walking for a 
mile down the line, 1 came to the spot whore the other portion was sup¬ 
posed to have fallen. This was on the high, steep banks of the Mana wapou 
Stream, in which a third piece was said to fall. The banks are about 100 ft. 
or 200 ft. high, and are covered with a dense imdergrow T th and bush, into 
which one sank up to the w’aist at each step. As the day was a rainy one, 
and the bush sopping, it made travelling very slow, and after half an hour’s 
scramble, during which 1 did not get very far, I was obliged to get back 
in order to catch the train, without having seen any signs of the other 
supposed piece of the aerolite. 

The aerolite seems to have passed over Mokoia, as the descriptions 
given to me by eye-witnesses all agree that it w r as directly overhead. As 
it travelled across the sky, the numerous explosions evidently split some 
fragments off, and these fell at this spot, w'liile the aerolite proper apparently 
w # ent out to sea. 

There seems to be some evidence to show r that after passing Mokoia the 
force of the explosions broke the stone into two pieces, as two eye-witnesses 
say they distinctly saw two streaks of smoke behind the aerolite. This is 
supported bv the fact that at Castleeliff (situated at the mouth of the 
Wanganui River) a portion at least w r as seen to fall into the sea wuth a 
loud report; and a number of witnesses w T ho w^ere on the beach state that 
they saw a flash and the commotion caused by the mass falling into the 
sea, and they also heard the loud detonation. 

Now, this place is about forty-two miles south of Mokoia, and, though 
the angle is too great for the stone to fall into the sea off the Wanganui 
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Heads, yet an explosion powerful enough to split the aerolite would easily 
give a portion of the stone a southern direction, so that it would fall near 
Wanganui. 

The stone at Molcoia, in its fall, cut a branch of a fir-tree (Pinws visit/iris) 
in two at a height of 108 in. from the ground, and then fell on to a root 
tliat was growing on the surface of the ground and very much shattered it. 
When a perpendicular was dropped from the broken tip of the branch to 
the ground 1 found that the stone had travelled *46 in. due south from the 
time that it struck the branch. The branch was too small to alter its 
direction in any way. 

By working from the above figures, I find that the fragmeuts fell at an 
angle' of 66° 56' due south. 

Analytical Report . 

I am much indebted to Mr. B. C. Aston, Chief Chemist of the Depart¬ 
ment of Agriculture, who kindly analysed the stone for me. His report is 
as follows 

“ The fragment received for analysis consisted of fused globules inter¬ 
spersed in a black metallic oxide, while the centre of the piece contained 
nodules of a softer siliceous matter, white, grey, and purple in colour. 
The analysis below is probably only comet for the piece received, as the 
meteorite is evidently not homogeneous in character :— 


Pe, Cent. 

Ferrous and ferric oxide (as Fe,Oi) • • .. .. 36-95 

Ferrous sulphide .. .. .. .. .. 5*6-1 

Nickel-oxido .. .. .. .. 2*20 

Manganese-oxide .. .. .. .. .. Trace 

Silica.37*55 

Alumina.. .. .. .. .. .. 2*62 

Lime (CaO) .. .. .. .. .. 3*5o 

Magnesium-oxide .. .. .. .. .. 6*30 

Phosphoric anhydride (P*0-) .. .. .. 0*64 

Soda .. .. “.2*86 

Cobalt-oxide .. .. .. .. .. Trace 

Graphite .. .. .. .. .. 1*25 


The meteorite consists of the usual nickel iron generally found in meteorites 
(but in this case it has been completely oxidized), together with such 
siliceous minerals as augitc and olivine.” 

Dr. C. Coleridge Farr, Canterbury College, who tested a fragment of the 
aerolite for its radio-active properties, says, “ Your meteorite contains 
0*438 x 10~ 12 gramme of radium per gramme of the meteorite. This is 
rather low value, judging from the radium contents of terrestrial rocks. 
The average of ignoous rocks is about 1*7 x 10“ 12 , or four times as great 
as the meteorite, and for sedimentary rocks about 1*1 x 10“ 12 , or liearlv 
three times as much.” 

Petrological Description of the Mohoia Aerolite . 

Mr. E. Speight, M.A., B.Sc., Lecturer in Geology, Canterbury College, 
forwarded me the following report: “ Macroscopically the stone is of a 
black-grey colour, with small rounded chondri of whitish appearance 
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plainly visible. The determination of the specific gravity of a fragment 
t»ave a result 3*41, which is somewhat low; Imt this meteorite is remark¬ 
ably vesicular, which makes is appear lighter than it really is. However, 
the graphite constituent points to the former existence of a hydrocarbon, 
and meteorites with hydrocarbons appear to he noted for their low specific 
gravity. Under the microscope it shows the following characters: It 
consists largely of a groundmass of dark unindivkhialised matter, wilich 
contains numerous irregular crystal fragments of small size, consisting 
chiefly of olivine, and occasional patches of brownish glass full of bubbles 
and black dust. In this base are numerous chondri up to 1*5 mm. in dia¬ 
meter, usually rounded and distinct from the groundmass, but at times 
ill-detined and grading into it. Some of the patches are cloudy and in¬ 
definite in character, but obviously of crystal particles. Many of the 
cliondri show a nucleus of coarser grain, with a halo of smaller grains 
between it and the surrounding base. When enstatite is present they 
usually exhibit a fibrous structure. They are composed chiefly of olivine 
fragments, which are brecciatcd and irregular in shape, much fissured by 
cracks, clear as a rule, and containing rounded black grains and bubbles, 
apparently of gas. The size of the fragments is tolerably uniform in eaeh 
ehondvus, with the exception of those showing the halo, and they grade 
downward from 1 mm. in length to those which can only be separated by 
higher powers of the microscope. Augite and also enstatite are present, 
some of the chondri being composed exclusively of the latter mineral 
arranged in sheaf-like aggregates, but it occurs frequently associated with 
olivine in the same chondrus. Small fragments of feldspars are occasionally 
seen with fine twinning of the albite type. The only means of determination 
that could be employed was Michel-Levy’s method, and from the small 
number and size of the fragments even this was not altogether satisfactory. 
There were several small extinction-angles, but they ranged as high as 27°, 
corresponding to an acid labradorite. Anortliite appears to be the common 
feldspar of meteorites, though others have been observed occasionally. The 
chemical analysis shows that the rock contains no potash, but 2-86 per cent, 
of soda, and this may have come from soda-bearing feldspar, as none of the 
other minerals present are usually alkaline. 8ome of the chondri contain a 
small quantity of glass, occasionally as a kind of nucleus, and in one case it 
has apparently corroded the olivine crystal where it has been in contact with 
it. This is the only evidence which I have been able to find which points to 
a high temperature preceding the final consolidation of the meteorite. The 
phenomenon is an isolated one, and the brecciated structure of the chondri 
■with their interior of larger fragments surrounded by a row of smaller ones, 
as well as absence of melting on the edge of the fragments, distinctly sug¬ 
gests that this has not been the case, or, if it has been, the rock has cooled 
very quickly. I was unable to detect with certainty in the specimen at 
my disposal any of the sulphides or native elements usually occurring in 
meteorites, and no doubt it belongs to that class usually designated as 
* stony. 9 ” 

Dr. P. Marshall, Professor of Geology, Otago University, Dunedin, to 
whom I gave a fragment of the stone, sent me the following remarks: 
“ As you anticipated, it proved a very difficult matter to make a section of 
the piece of the meteorite that you gave me. However, I send you the 
result. The clear crystals are olivine, and the spherules are, I fancy, formed 
of radiating crystals of the same mineral. There is a very little native iron. 
By fax the greater portion appears to be magnetite. The magnet will lift 
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quite large pieces of the meteorite, and the mineral is perfectly opaque, so 
I have little doubt as to its nature.'" 

In conclusion, I should like to express my indebtedness to all those 
who have so willingly assisted me, especially Mr. C. JTawken, Mokoia ; 
Mr. J. L. Fletcher, British Museum, London; Mr. A. Hamilton, Welling¬ 
ton ; Mr. J. T. Ward, Wanganui: Mr. R. Speight, M. A., Christchurch; 
Dr. P. Marshall, Dunedin; Mr. B. C. Aston, Wellington ; and Mr. W. Byrne. 
Wanganui. 


EXPLANATION OF PLATES XXIV AND XXV. 

Plate XXIV. 

Fig. 1. Fragment A of Mokoia meteorite ; J of natural size. Weight, 5 lb. 3oz. 

Fig. 2. Fragment B of Mokoia meteorite ; J of natural .size. Weight, 5 lb. 2 oz. 

Fig. 3. Portion of the root of iir-tree (Pivun insiyniv), showing where it was struck by .v 
portion of the meteorite. 


Plate XXV. 

Fig. 1. General structure of meteorite, showing chondri in base. \ lo 
Fig. 2. Chondrus composed of olivine and enstatite separated by a ciicular crack from 
the surrounding base, v 36. 


Art. XV.— On the Radio-activity of the Artesian-water System of Christ¬ 
church , New Zealand , and the Evidence of its Effect on Fish-life. 

By C. Coleridge Farr, D.Sc., &c„ and D. C. H. Florance, M.A., M.Sc. 

[Read before the Philosophical Institute of Oanlerbiny, 33 tli July , IPOS).] 

Some time ago a committee was set up by the Philosophical Institute of 
Canterbury to examine the various problems suggested by the artesian system 
of Christchurch; and, though the committee is in no way responsible for 
the opinions which will be expressed, and, indeed, may not agree with them, 
yet this paper may be regarded as a first result of its labours, as it fell to the 
authors to examine the water with regard to its radio-active condition, 
whilst others are undertaking other investigations. 

The method of examining the water for radio-activity was that adopted 
by others, notably by Strutt. The water was collected in a flask holding 
approximately half a litre. This was immediately corked, with a piece of 
glass tube passing through the cork, on the outer end of which was a short 
piece of rubber tubing which was closed by a pinch-cock. The same time 
(twenty minutes) was allowed to elapse between the collection of each 
sample of water and the commencement of operations for its testing. To 
test the gas the indiarubber tube was connected to a Liebig condenser, and 
the water boiled so as to drive off the gases contained in the water. These, 
together with the air left in the top of the flask, which was never quite filled 
with water, were collected over water, and, to insure their all passing over 
into the collecting-vessel, at the close of the boiling the condensing-water 
was stopped, and steam was sent through the apparatus. The boiling 
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was continued for hall an liour. Alter another interval (the same for all 
the waters tested, ten minutes) the gases so collected were passed on into 
an airtight electroscope which had previously been exhausted to about 
half an atmosphere. The partial vacuum so formed was never tilled to 
atmospheric* pressure by the gases colleeted from the water, as the volume 
of these was never sufficient. To make up for this deficiency, the necessary 
amount of air was allowed to pass through the whole apparatus to tlm 
electroscope, which acted as a further safeguard against any radio-active 
gas remaining in the tubes. Between the collecting-vessel and the elec¬ 
troscope two drving-tubos (the first containing calcium-chloride, and the 
second sulphuric acid) were placed. Previous experience had shown that 
these were sufficient to thoroughly dry the gas if (as was the case) 
it was passed so slowly through them that ten minutes was taken over 
the operation. The electroscope was charged to a potential of 220 volts, 
and the rate of motion of the leaf was examined by a reading-microscope 
with a micrometer eyepiece. The electroscope was standardised by per¬ 
forming the same experiment with a standard solution of radium, kindly 
given to us by Professor Rutherford. The solution used contained 3*925 
x 10*~ 10 grammes of radium, and before boiling was allowed to stand 
securely corked for at least three weeks, so that the equilibrium amount of 
radium emanation might be generated. 

Results .—All the wells examined were found to contain radium emana¬ 
tion, though in none of them could any radium in solution be deluded. 
For the standard solution of radium with the equilibrium amount of emana¬ 
tion the rate of leak of the electroscope was micrometer-divisions per 
minute. The leaks per litre of the various wells examined were as follows :— 


Well. 

Depth 
in Feet. 

“ Leak ” 
per Minute 

Museum 

262 

197-0 

Boys’ High School 

290 

209-0 

Ward’s brewery 

420 

199-7 

West Christchurch School 

490 

144-6 

Wharenui 

406 

163-0 

Holly Lea .. 

451 

185-8 

Waltham School 

326 

223-6 

New well (Aikman’s Road) 

268 

1(54-0 

New well (Chemical Laboratory) 

60-70 

130-0 

No. 1 well (Gardens).. 

65-75 

113-0 

No. 2 well „ 

65-75 

135-5 

No. 3 well „ 

65-75 

143-0 

Well-supply to aquarium in Exhibition.. 

, . 

153-0 

Dr. Moorhouse’s well 

238 

152-0 

San Marola Well, Papanui Road 


127-0 

Exhibition well 

423 

154-0 

River Avon.. 


27-0 


Whilst these figures indicate that there is a considerable amount of 
radium emanation in the water of all the wells tested, they do not apparently 
show that there is any simple relation between the amount contained and the 
depth ; it is possible that some of the depths given may be wrong, though 
there is reason to believe that the distribution of the water-bearing strata is 
very irregular as regards depth. Thus we think, from consideration of near¬ 
ness and radio-activity, it might be inferred that the same stratum supplied 
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both the Museum and the Boys’ High School, whilst from the depths alone 
this inference might Jiot be drawn. The conclusion might also be drawn 
that the water supplying Dr. Moorliouse’s well does not pass through similar 
materials. For reasons to be subsequently explained, the wells in the 
Fish-hatchery Gardens of tlie Acclimatisation Society have been those most 
examined, and all these, together with a well of about the same depth at the 
new Chemical Laboratory building, give approximately the same radium- 
emanation content. On several of the wells—notably those of the Accli¬ 
matisation Society’s Guldens-tests have been made several times of the 
radio-activity of the water ; and the results show that over the period of 
these experiments (some two months) the amount of radium emanation per 
litre is approximately constant for the w'ells so tested. It is certain that 
the radio-active gas was radium emanation, for on several occasions the 
gases boiled oil from a sample of water were left in the electroscope for 
four or five days, when the curve of decay followed closely that obtained 
from the gas boiled off from the radium-solution, and also the well-known 
radium-emanation curve. As a general rule, however, the rate of motion 
of the electroscope-leaf was determined as soon as the gas was in the 
electroscope—that is, one hour after the commencement of boiling. The 
leaks given are the?.e, and not the maximum leak, which would occur about 
three hours later and would be about 25 per cent. more. 

A comparison of the radio-activity of our springs with that of others is 
of interest. Curie and La horde have examined the waters of certain mineral 
springs in France (Comptos Rendus, vol. cxlii, p. 1464). The radio-activity 
of these springs, expressed in our units, is as follows :— 


Plombiera 1 Vanquolin 

i Tron des Capucms 


Aix-lcs-Buius, No. I 


„ No. 2 

Bourbon-Laney, Source Lo Lymbe 
Coni rexeville. Source do Pavilion 
La Roche Posay .. 


376 

787 

461 

257 

169 

85 

85 


M. Repin ((ML, vol. cxlvii, p. 388) has given particulars of three other 
waters of special iutcrest, whose values, expressed in the same units, are.— 


Source do Villard Clement, No. 1 

No. 2 

Source, do St. Pancrece 


50 

18 

27 


The first series are well-known mineral springs which are rich in dis¬ 
solved salts, an<I which might therefore be expected to contain a con¬ 
siderable amount of radium emanation. From these it will be seen that 
the waters of Christchurch contain an amount of radio-active gas com¬ 
parable, with that of well-known springs in Europe, and more than the 
amount in quite a number of those springs. 

Seeing, therefore, that the Christchurch water contains radium emana¬ 
tion, and that this gas has properties of a remarkable and energetic cha¬ 
racter, it occurred to us to endeavour to ascertain whether any, and, if so, 
•what, effects on animal life could possibly be ascribed to it. As fish were 
more likely to show its consequences than any other form of life, inquiries 
were set on foot relative to those inhabiting the streams and ponds supplied 
by the artesian, system. Surprising results (to us, at any rate) were soon 
forthcoming. It appears that a disease amongst young trout in the yolk- 
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sac stage, called blue swelling, was until a lew years ago common in the 
hatchery at Christchurch, when ii was to a large extent eliminated by 
removing the newly hatched fry from the immediate neighbourhood ot the 
well, and allowing the water to trickle over obstacles before reaching the 
boxes containing the tish. Various authorities informed us that, more 
developed fish, if confined near a well, died within a few days; Mr. Johnston, 
whose name has been so closely connected with the introduction of trout 
into New Zealand, using the expression Hint water direct from a well was a 
deadly poison to them. 

With a knowledge of these facts we decided to make some experiments 
to ascertain how far, if at all, the results were attributable to radium emana¬ 
tion; and for cordial assistance in this, as well as for supplying us with a 
large number of ova and also some fry for experimental purposes, our 
hearty thanks aie due to the Council of the Canterbury Acclimatisation 
Society as a body, and particularly to Dr. Moorhouse and to Mr. Wloman. 
Our special thanks are due to Mr. Charles Rides, of the Fish-hatchery, to 
whom the experiments have given much additional work. 

We first tested the alleged fatal results upon fish of water directly taken 
from a well, and, with the object of seeing the effect of indium emanation, 
we chose the well at the Museum, which, besides being conveniently situated, 
vras particularly rich in radium emanation. On Tuesday afternoon, the 1st 
June, 1909, seven healthy yearling fry wore placed in the sand-box of this 
well, whose radio-active content, exprossod in our units, is 197. When 
this box is running over, the water is, supplied 1o it at the rale of 34 litres 
per second, and this was its condition throughout the experiment. On 
the following Friday morning one of those fish was found dead in the box, 
on the Saturday morning two more had died, and on the Sunday two more, 
one of which, however, was found in the ovorfiow-pipe, and might possibly 
have got there and been killed. Two survived until the following Tues¬ 
day, when they were removed alive and apparently well. Thus, neglecting 
the one in the overflow, 66 per cent, had died in five days. The radium- 
emanation content of the water from which the fish wore obtained, and 
where they had been living for nearly a year, was found to bo 80. 

As it was felt that the environment of those fish was far from comfort¬ 
able, and to eliminate any poisoning action due to a little old red-load cling¬ 
ing to the sides of the sand-box which it was thought possible the fish 
might have eaten, a further batch of eighteen fish was obtained, of the same 
age as the last, and from the same pond. Those were distributed in two 
lots, eight being put in tho sand-box of radium-emanation strength 197, 
and ten m a considerably larger concrete tank, into which waior from the 
sand-box overflow's. In this tank water-weeds of various kinds aro growing, 
though not in any great quantity, it i radium-emanation value being 171. 
These boxes we call No. 1 (sand-box) and No. 2 (larger tank). The fish were 
placed m these boxes on Wednesday, the 9th June, at 4.30 p.m. On Monday, 
the 14th June, one was found dead in No. 2; on the 15th Juno four were 
found dead m No. 1 and two in No. 2; whilst on the next day, the 16th June, 
one fish was found dead in each box. Thus in six days six out of eight had 
died m No. 1, and four out of ten in No. 2. These facts (taken in conjunc¬ 
tion with the experience of others) prove that the water of some wells is, 
® ox ? ce > certainly deadly to a largo proportion of the fish. 
Whilst this is so, it is also indisputable that fish live quite comfortably if 
the water be aflowed to run along an open channel from the well to the 
pond; and this is also true of the well upon which these experiments have 
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been made, for the same water trickles on to a further tank in which gold¬ 
ish are kept quite successfully. 

Character of the Water ,—As far as dissolved salts are concerned, the 
artesian water of Christchurch is l omarkably pure, being used for many 
'hemical purposes for which distilled water is usually necessary. Indeed, 
it has been quoted as an example of what an ideal water should be; but 
its character in this respect lias no bearing on the question, as the cause 
of the effects under consideration rapidly escapes. In another paper* we 
deal with the gases dissolved, a]id with flic way those gases are altered by 
lippling over obstacles. Messrs. Marsh and Goreham have (Report, Bureau 
of Fisheries, 1901, Washington, p. 345 et seq.) ascribed what appear to be 
somewhat similar results to an excess of dissolved gas, particularly nitrogen, 
and say that 2 cubic centimetres of gas per litre in excess of the saturation 
amount will cause symptoms, whilst a somewhat larger amount may be fatal. 
At present, however, we are concerned with the evidence in favour of 
radium emanation being a possible cause, as this was not considered by them. 

We therefore made experiments to ascertain how rapidly the radium 
emanation escaped a» tho wator fell over obstacles. Tank No. I has already 
been stated to have a value 197. In the very short distance from No. 1 
to No. 2 the radium-emanation number fell away to 171, whilst the tank 
in which the goldfish live, and to which a very small trickle goes, gives a 
leak per litre por minute of 30. It thus appears that the emanation escapes 
rapidly; but, to test it further, some water from another well giving a 
value of 127 was poured three times from one glass to another, whereby 
the value became reduced to 39. 

By the courtesy of the authorities of the Acclimatisation Society we 
havt^had facilities for observing the bohaviour of 75,000 healthy wild brown- 
trout ova as they developed from the eyed state until they hatched, and 
of ascertaining how the mortality amongst them varied with distance from 
the well. For this purpose they were distributed in two parallel rows of 
five boxes in a row, each box containing 7,500 eggs. The wator trickled 
down these two rows from box to box, falling from one box to the next 
over a fall of about 8 in. By this means the water, after supplying the 
eggs in one box, was re-aerated before it went into the next. It was known 
that there was a much heavier loss of eggs in the boxes the nearer these 
were to the well—so much so that tho use of the top pair of boxes (one box 
in each row) had boon discontinued owing to the great loss in them in the 
egg stage, and also to the greater development of kf blue swelling ” in the 
yolk-sac stage. The number of eggs taken dead out of tho various boxes 
was counted for us by Mr. Rides whilst we made a determination of the 
radium-emanation content por litre and also (Joe. cit.) of the gas content. 
In the following results the dead eggs in any corresponding pair of boxes 
are added together, and they are therefore the deaths in 15,000 eggs:— 


First pair of boxes 

Second „ 

Third 

Fourth 

Fifth 


Bead Eggs Radium 
befoie Hatching. Emanation. 
. 6,675 126 

. 5,232 111 

. 4,650 95 

. 4,713 83 

. 3,252 69 


* “ On tho Influence of Ripples on the Gas Content of the Artesian Waters of Christ¬ 
church.” (See p. 237of this volume.) 
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The radium-emanation content of the water taken actually Irom the 
well-pipe was in tills case 135*5. Those numbers show very conclusivoly 
how marked is the diminution of mortality with recession from the well; 
and. put another way, there is a strong correspondence between the number 
of dead eggs and the radium emanation. Thus, taking on the one hand the 
number of dead eggs in the top box as 100 x ( jr , of course, then equals M*7) 
and the radium-emanation eontont of the top box as 100// (then // is I-lffi), 


re tlvo following oorvospomlonccs 

Percent «u»e of 

Radium 


Dead Kggs. 

Knm.n.t.1 ion. 

First pair of boxes 

.. LOO x 

I0O if 

Second 

.. 79 x 

88 V 

Third 

.. CM) .r 

75 )/ 

Fourth 

.. 70 x 

(5« if 

Fifth 

48 x 

55 'y 


It is only right to add that those ligures do not represent in any way the 
present practice at the hatchery. It was known that the mortality would 
be high, though the cause was not known ; and it was to ascertain the 
cause that so large a number of eggs were sacrificed. 

The figures with Tegard to blue swelling as it subsequently developed 
in these boxes, and to gas content, are given in the paper dealing with the 
dissolved gases (loc. cit .); but, even if death in maturer fish can be ascribed 
to an excess of gas, which to us does not yet appear to be certain, it is 
difficult to apply the theory of Marsh and Goroham to the mortality in 
eggs or to blue swelling. 


Aet. XVI.— On an Isopod inhabiting Ants' Nests in New Zealand. 

By Charles Chilton, M.A., D.8c. 3 F.L.S. 

[Read It fore the Philo^oplucnf Institute of ('avU rbun/. 3rd Ntmmhtr. 1101).) 

It has long been known that an isopod, Platyarthrus hoffmannse<f<ju\ Brandt, 
is found associated with several species of ants in England and Europe. 
It has been described by Bate and Westwood,* Kckoebhf Webb and Killcnuf 
and others. Lord Avebmy§ has also published the result of his observa¬ 
tions and expeiiments upon it, and has suggested that it acts as a scavenger 
in the ants’ nest. 

When I was preparing my paper on the terrestrial Isopod a of New 
Zealand! 1 in 1900, I heard from Mr. W. W. Smith that ho had found two 
specimens of an isopod supposed to belong to the genus Platyarthrm in 
ants’ nests in New Zealand, and that these had been forwarded along with 
the ants to specialists in Europe. My efforts to trace these specimens were 


* kC British Sessile-eyed Crustacea,” 11, p. 464. 

t Sitzungsb. d. k. Akad. d. W. math, naturw. Cl. xl Bd., No. 1), I860, p. 279. 
1 The British Woodliee,” 1006, p. SO. 

s “ Ants, Bees, end Wasps,” 16th edition, 1902, pp. 75, 00, and 407. 

|j Trans. Linn. Soc., 2nd ser.. Zoo]., vpl. viii, p. loo. 
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■unsuccessful, and at that time I could merely note their occurrence in ants 5 
nests. In 1902 Mr. J. MacMahon sent me numerous specimens of an isopod 
found in association with the nests of ants in the Rai Valley, in Marl¬ 
borough, and later on Mr. Smith sent me similar specimens from New Ply¬ 
mouth. Although these specimens were undoubtedly associated with the 
ants, it w\is not quite certain that they were habitual guests in the nests, and 
I therefore waited for further evidence. Recently, however, Mr. Smith 
has found other specimens undoubtedly living in the ants 5 nests,* and 
associated with two species of ants—viz., Amblyopone cephalntes , Smith, 
and Iluberia striata , Smith ; and I am therefore now able to describe the 
isopod. It proves to belong not to Plutyartkms , but to Trichoniscus; it 
thus belongs to a different family of terrestrial isopods, and it is interesting 
to note that we have here the same habit of life arising independently in 
two quite different isopods. It is rather larger than Platyarthrus hoffmann- 
neggii* being about 5 mm. in length, and, though very much lighter in 
colour than the ordinary terrestrial Isopoda , it is not quite white, but is 
generally marked with bands or patches of pale brown on a white ground. 
Moreover, it is not blind, but possesses fairly perfect eyes, provided with, 
apparently, the normal amount of pigment. The description of the species 
is given below'. 

Trichoniscus commensalis, sp. nov. 

Body rather broadly oval, fairly convex, pleon not abruptly narrower 
than the per icon ; whole dorsal surface thickly covered with spiny tubercles, 
wilich are arranged more or less regularly in transverse row's—viz., one row 
along the posterior margin of each segment, and two or three much more 
irregular rows on the anterior part of each segment. In the pleon there 
is a fairly well-marked row' along the posterior margin of the third segment, 
the other portions of the dorsal surface of the pleon usually hearing only 
minute spines. 

First segment of person the longest, and produced into two rounded 
lobes reaching as far as the eyes ; the last segment of the peraeon with the 
postero-lateral angles produced so as to include the first three segments 
of the pleon, and to reach almost to the end of the epimera of the 3rd seg¬ 
ment ; in the pleon the 3rd, 41 h, and 5th segments bear fairly well-developed 
epimeral portions. Terminal segment with the sides concave, the angles 
rounded, posterior margin straight or very slightly convex and hearing 
four small spines. 

Eyes fairly well pigmented, formed of three ocelli, Eairly close together. 

Antonme stout, especially the penultimate segment of the peduncle, 
which is half as broad as long, the last segment longer than the preceding, 
and bearing line sette on the outer side and roughened tubercles on the 
inner; the flagellum as long as the last segment of the peduncle, composed 
of five joints, the last bearing a pencil of fine hairs. The uropoda fairly 
stout, outer branch stouter but not much longer than the inner, both 
covered with tine setae and bearing a tuft of longer setae at the extremity. 
In the last pair of legs the ischium is produced on the outer side into a 
prominent triangular process or plate bearing one or two stout setae. 

Colour white with pale-brown markings, usually more or less arranged 
in longitudinal lines; the colour, however, varies very considerably, some 

* Mr. Smith bays that on one occasion “ the ant3 were in the act of carrying off the 
specimens when I took them from them.” 
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specimens bavin a the dorsal surface almost wholly covered with brown 
maikim>s. 

Length, 5 mm.; breadth, 2 mm. 

IJab .-~New Plymouth and Mount Egmont, in nests of Ambljfoponc 
cephalotes and Hubert" striata (\\\ \V\ limith); Itai Valley, in nests of ants 
(J. MacMahon). Probably widely distributed in the Noith Island and in 
the north-western portion of the South Island. 

The specimens from Greymoutb collected by Mr. It. Helms, which I had 
previously referred with hesitation to T. otakensis* belong to the present 
species. I have specimens also from Swanson, Auckland (H. Suter), and 
one from Kapiti Island (E. A. Newson). The last specimen is much browner 
than those actually taken in ants’ nests by Mr. Smith and Mr. MacMahon, 
and it is possible that it was not living in association witli ants. There is 
the same doubt with regard to the Greyinouth and Auckland specimens. 


Art. XVII.— The Cam-lever Balance . 

By J. Clement Cuff. 

[Read lefoif the Auckland Jnstituh , 22 nd Nmeinba, 3000.J 

“ Cam-lever balance ” is the name given by the author to a modification 
of the bent-lever balance whereby the scale becomes regular throughout 
its whole length. 

The bent-levor balance is more convenient in use than any other form 
of gravity balance because it indicates the weight by direct observation 
without having to slide a counterpoise, or shift the fulcrum, oi put counter¬ 
balancing weights in a scale-pan. A spring balance also has these advan¬ 
tages, but a spring is not so reliable and constant as gravity. On the score 
of simplicity of construction and delicacy of action a bent-lov'T balance 
is better than a spring balance. The one great defect of the bent -lever 
balance is the irregularity of its scale; therefore this paper is written to 
explain clearly how this solitary defect ol this otherwise excellent form 
of balance can be remedied in a very simple way. 

In the bent-levor balance the counterpoise arm is actually much longer 
than the scale-pan arm. and these lengths are constant, but the# virtual 
lengths of the two arms change with every change of weight in tin 1 - scale- 
pan. The virtual length of the arm is the horizontal distance between 
the fulcrum and a line drawn vertical to the centre of gravity of the arm 
and its attached or suspended weight. If the angle of deflection of the 
long arm from the vertical be called A, then the virtual length of the long 
arm will vary as the sine of A, and the virtual length of the short arm will 
vary as the cosine of A, exactly if the effective directions of the two arms 
are at right angles, otherwise approximately. This relationship gives a 
scale increasingly compressed in the direction of the higher readings. 


Trans, linn. Sue., 2nd ser., Zool., vol. viii, p. 117. 
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This great defect is entirely removed by applying to the scale-pan 
arm a correctly shaped cam, which prevents the too rapid shortening of the 
virtual length of the scale-pan arm for any given increase in the deflection 
of the counterpoise arm. The scale-pan is suspended by a tape or cord 
which passes over the curved surface of the cam and is attached to it on 
its farthest side. 

With any gravity balance the condition of equilibrium is attained when 
the product of the length (or the virtual length) of the arm multiplied by 
the weight on one side of the fulcrum is equal to the product of the length 
(or the virtual length) of the arm multiplied by the weight on the other 
side of the fulcrum. The product of the said factors on either side of the 
fulcrum is called the ‘‘ moment of force” on that side. 

As an example: Let the length of the counterpoise arm be 140 mm., 
and the limit of weight to be measured by the balance (including the weight 
of the scale-pan) be 45 oz., at a distance of 20 m m . from the fulcrum; then 
the moment of force on the scale-pan arm would be 45 x 20 = 900, and the 
counterpoise weight must be 900 divided by 140 (the length of its arm), or 
64286 oz., or very nearly 643 oz. (See fig. 1.) 




It is required that when the weight suspended at the end of the scale- 
pan arm be reduced to any given proportion—say, one-third of the maxi¬ 
mum—then the counterpoise arm should rest in equilibrium at the same 
proportion of its total range—that is, at one-third of 90° (or 30°) from the 
vertical. In this position (see Fig. 2) it is seen that although the actual 
length of the counterpoise arm has remained the same, yet its virtual 
length for reckoning its balancing-power has been reduced to one-half, 
or 70 mm., and the moment of force on its side of the fulcrum has been 
reduced from 900 to 700 x 64286 = 450. Then, the length (or the virtual 
length) of the scale-pan arm must be 450 divided by one-third of the maxi¬ 
mum weight—that is, one-third of 45 oz. (or 15 oz.). This gives 30 mm. 
as the required length of the scale-pan aim in this position, instead of 
20 mm. as in the first position. 

To make the scale regular, the scale-pan has to be suspended at a 
different distance from the fulcrum for every* different angle of deflection 
of the counterpoise arm. 

Let A = the angle of deflection of the counterpoise arm from the ver¬ 
tical, and L = the actual length of the counterpoise arm, which agrees 
with its effective length only in its horizontal position, ot when A = 90°: 
then L x sin A = the virtual length of the counterpoise arm for any angle A. 
Let C — the weight of the counterpoise: then L x sin A x C = moment 
7—Trails. 
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of force on the counterpoise side for any angle A. Lot W - the weight 
on the scale-pan side: then - " y A *- C - the required dibtanco from ihe 

nilcrum at which the scale-pan must ho suspended for any given angle A. 
Because the angle A must he in proportion to \V, lot W -= n V: then 

h a sw Ax f _ 'L 11 ^ x hC. _ r0( , u j w | ditjtnruMi from the fulcrum at 

wA A tl . 

which tho scale-pan must bo suspended for any given angle A. Hence it 
is evident that in a gravity lever balance, in order 1o make the angle of 
deflection (A) of the long arm proportional to the weight suspended irem 
tho short arm throughout the Whole length of the quadrant, whilst tho 
vimial length of the long arm varies as sin A, tho virtual length of the 
short arm must vary as sin A /A. 

The above relation is fixed for all balances of this class, but L, C, and /? 
may have any values according to the desired dimensions of the balance. 
In the example given they arc 140, 6-4286, and £ respectively. The value 
of n is l because the number of ounces to be indicated by any angle oi 

deflection happens to be one-half of the number of degrees in the angle. 

In this or in any other case n will equal 90 divided by the total number 
of units cf weight (including the weight of the scale-pan) intended to be 
the full range of the balance. 

In the following table, column (1) gives A. the angle of deflection from 
the vertical of the long arm, in degrees. Column (2) gives sin A. The 
virtual length of the long arm varies with the angle A as the figures in this 
column. Column (3) gives sin A/A. The virtual length of tho short arm, 
with the angle A, must vary as the figures in this column. Column (4) 
shows tho application of column (3) to the particular example given, in 
which LC/n is equal to 1800. It gives, in millimetres, the various dis¬ 
tances from the fulcrum at which the scale-pan must be suspended accord¬ 
ing to the angle A given in each case. 


A. 

.Sine of 

Kiue A 


Degrees. 

A 

_ A 


(1.) 

(-•) 

(3.) 

(*■) 

1 

.. 0-01745 

0-01745 

31-tl 

5 .. 

.. 0-0872 

0-017-13 

31-37 

10 .. 

.. 0-1736 

0-01736 

31-30 

20 .. 

.. 0-3420 

0-01710 

30-80 

30 .. 

.. 0-5000 

0-01667 

30-00 

40 

.. 0-6428 

0-01607 

29-00 

50 .. 

.. 0-7660 

0-01532 

27-50 

60 .. 

.. 0-8660 

0-01443 

26-00 

70 .. 

.. 0-9397 

0-01342 

24-00 

80 .. 

.. 0-9848 

0-01231 

22-20 

90 .. 

.. 1-0000 

0-01111 

20-00 


From the figures in column (3) a curve can be plotted which will give 
correctly the shape of tho required cam (see fig. 3). 

Taking the point F, which represents the fulcrum of the balance, as 
centre, describe the quadrant marked F, 0°, 90°. Draw eight intermediate 
radii, all at equal distances of 10 degrees, and number them accordingly. 
On each radius numbered as in column (1) of table, mark off the length 
indicated in column (3) according to any convenient scale of units. For 
instance, on the radius for 10 degrees mark oil 173*6 mm., on the radius 
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for 20 degrees mark off 171mm., and so on up to 90 degrees, 111*1 mm. 
At tlio point so marked in each radius erect a perpendicular inclining 
towards tlio side of lower magnitudes. Those porpendiciilars will inter¬ 
sect at sevoral points. Draw a curve tangential to these perpendiculars 
on ilie inner side. This is the true curve required for the cam. The dis¬ 
tance to be marked off on the radius F to 0"* is very approximately the 
same as that given in the table for 1 degree—namely, 171*5 mm.—and this 
point marks the lower termination of the curve. 



An examination of the true cam-curve reveals that a very close approxi¬ 
mation theroto can ho made in a much more simple way (see fig. 3). Call 
the distance F to P, on the vertical side of the quadrant, p: and the dis¬ 
tance F to Q, on the horizontal side, q: then the ratio of r p to q must 
always be as sin 90°/90° to sin='()°/~i 0°. Taking 1 minute of arc, or 
g 1 ,, degree, as being —\ 0°, then p is to q as 0*0i is to 0*0174505098. These 
figures are almost perfectly in the ratio of 7 to 11. If p equal 7 units of 
length and q equal 11 of the same units of length, then q will be 0*0558 per 
cent, too long, or less than one part in 1776 too long. 

Hence the simple and practical way to mark off the cam-curve, approxi¬ 
mately, is as follows: (1) Draw two lines, FP and FQ, at right angles; 
(2) make the vertical lino FP equal to 7 units of length, of any suitable 
size; (3) make the horizontal line FQ equal to 11 of the same units; 
(4) mark a point H on FQ so that the distance from Q to H equals FP; 

7*—Trans. 
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(5) using H as centre, describe a quadrant HK of radius HQ; (6) join K 
to P by a straight line, thus completing the cam-contour. 

This simple curve falls slightly within the true cam curve for a portion 
ot its length, but so slightly as to cause a maximum error of only about 
1 per cent, in the virtual length of the short arm of the balance. In the 
example given this amounts to less than \ mm. This makes no difference 
to the perfect accuracy of the balance; it only makes a slight difference 
in tire perfect equality of the distances botween some marks on the scale. 

All need of levelling the balance when it is stood upon any nearly level 
surface can be avoided by suspending the scale so that it can itself assume 
the correct position by the action of gravity. 

A very simple and effective anti-parallax sight is fixed to the pointer. 
This consists of a needle having an enlarged eye, through which the observer 
must look at the pointor, and thus note the point it indicates on the scale. 

The cam lever, the swivelled scale, and the anti-parallax sight combine 
to produce a balance of surpassing excellence for accuracy and speed of 
measurement. This invention the author presents to the society in the 
hope that some one will be sufficiently enterprising to put it upon the 
market, to the great advantage ot himself and the public at large. 


Abt. XVIII .—Description of a New Native Grass (Poa). 

By D. Petrie, M.A. 

[Read before the Auckland Institute , 22nd November, 1909.] 

Poa oraria, sp. nov. 

Grarnen ceespitosum, parce foliosum, 40-50 cm. altum, leve, politum, 
perenne. 

Culrni multi, erecti, glaberrimi, graciles, a basi ramosi, teretes, 2-nodosi, 
internodiis elongatis, folia longitudine eequantes, folioruin vaginis paone ad 
imam paniculte partem vestiti. 

Folia longe vaginantia, vaginas inferiores late, membranaceas, stra- 
mineeB, leviter striatas; ligula vaginain latitudine asquans, oblonga, obtusa ; 
lamina teres, erecta, involuta, subrigida, gracillima, leviter striata, apice 
subacicularis. 

Panicula strictissima, linearis, ± 10 cm. longa; ramis 3 v. paucioribus, 
brevibus, teretibus, glaberriinis, paucas spiculas sublonge pedicellatas 
gerentibus. 

Spiculse anguste oblongae v. plus minus cuneatse, 8 mm. Ion gee, 3 mm. 
late, 4 v. 5 flosculos gerentes. 

Glumes vacuse subaequales, spiculis tertia parte breviores, anguste 
lineari-lanceolate, acuminate, 3-nervate. 

Glumes floriferse anguste lanceolate, acuminate, membranacese, plorum- 
que 5-nervatse, nervo medio solo ad apicem attinente, basi parvo pilorum 
brevium floceo praedita, in nervis subsericeee, alibi plus minus scabridse. 

Palea gluma florigera paulo brevior, 2-nervata, nervis delicatule ciliatis. 

Hab .—Moist and wet stations at the head of several of the sounds of 
western Otago (Deep Cove, &c.). Collected by Mr. B. C. Aston in mid- 
January, 1909 ; it appears to flower towards the end of December. 
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Art. XIX,— On Poa breviglumis, Hook. f. 

By D. Petrie, M.A. 

[Read before the Auckland Institute , 22 nd November s 1909.] 

The -writer has long entertained a suspicion that the native grass Poa 
breviglumis , Hook, f., was not really distinct from what is taken to be the 
Poa imbecilla of Forster. Hooker’s species was originally published in the 
“ Flora Antarctica,” vol. i, pp. 101 and 102 (1844), and was founded on 
specimens collected on Campbell Island. The name Poa imbecilla was 
applied by Forster in 1786 to a New Zealand grass, but he published no 
diagnosis or description of it. A number of years later Forster’s name was 
assigned by Allan Cunningham, in his “ Prodromus ” (1836), to the Poa 
now so named. 

In the “ Flora Novse-Zelandiao ” (1853) Hooker includes and describes 
Forster’s Poa imbecilla , accepting Cunningham’s identification of the plant, 
hut he does not in any way refer to its likeness to his own Poa breviglumis. 
This may have been due to the fact that the forms of Poa imbecilla , Forbt., 
that occur in the more northerly parts of New Zealand are not typical of 
the prevalent state of the species. In the “ Handbook of the Flora of 
New Zealand ” (1867) both the above Poas are included, and the author 
concludes that both grow on the main islands, from which he had at first 
supposed Poa breviglumis to be absent. Though it is unlikely that ho had 
good or abundant material to work on when the Handbook was in prepara¬ 
tion. he recognised the close affinity of the two species, and even suggested 
that his Poa breviglumis might be a variety of Poa imbecilla, , Forst. He 
further mentions that Banks and Solander referred the mainland forms of 
his Poa breviglumis to Poa imbecilla . 

In his excellent “ Manual of the New Zealand Flora,” published in 1906, 
Mr. Cheeseman maintains the two species as distinct, but refers all the forms 
found on the main islands to Poa imbecilla , Forst. He mentions also that 
he had seen only a fragment of one of Hooker’s specimens from Campbell 
Island, and some two or three others collected by Kirk and Chapman on the 
Auckland Islands. All these specimens I have, through Mr. Cheeseman’s 
kindness, been able to examine. 

The Philosophical Institute of Canterbury’s expedition (November, 1907) 
for the exploration of the subantarciic islands of New Zealand secured no 
specimen of the grass, the visit being undertaken at too early a season. 

In January of this year Mr. B. C. Aston, a most enthusiastic and capable 
collector, visited the subantarctic islands, and made a fine collection of all 
the grasses he met with, including a number of specimens of Poa brevi¬ 
glumis, frpm Enderby Island (in the Auckland Group) and from Campbell 
Island. These have been entrusted to me for examination, and the speci¬ 
mens appear to make the position of the plant quite clear. From a study 
of this material I conclude that Poa breviglumis is merely a form of Poa 
imbecilla, and that it is doubtful if it should be ranked as a distinct 
variety. 

The descriptions in the “ Flora Antarctica ” and in Cheeseman’s Manual 
lay emphasis on the prominent nervation of the flowering-glumes. I am 
unable to find in these glumes of Poa breviglumis anything to distinguish 
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them in this ox in othei rejects fiom those oi Poa unbeulla. The Jraiment 
ot one of Hooker’s original specimens forwaided to Mr. (Veseman trom 
the Kew Herbarium agrees perfectly in the toim of the flowering-glumcs 
with those collected on the snbanhmtic islands by Kirk, Chapman, and 
Aston. In both the Pons under notice the neivos of the flowering-glumes 
aie quite obscure, and it is only bv transmitted light that they can be dis¬ 
tinctly made out. The two lateral nerves aie very close to tin 4 edge ot the 
glume, and this added to their obscure appearance makes them difficult 
to observe readily by ieffected light. 

The nerves in the descriptions above referred to are said to be somewhat 
seaberulous ; hut in the large series ot specimens I have examined it is 
very raic indeed for the nerves to bo sensibly seaberulous, save on the 
keel. 

A second differentiating character of some importance consists in the 
great inequality of the empty glumes in Poa bremjhnnis . My specimens 
of the entire series (including the two supposed species), both those from 
the main islands and those from the subantarctic islands, show consider¬ 
able variation in the relative size of the empty glumes. In some ol the 
Enderby Island specimens the lower empty glume is almost obsolete, while 
in quite a number of the Campbell Island ones it exactly matches the lower 
glume as it appeals in the ordinary lowland forms of ilic series that arc met 
with in the South Island. Moreover, the main-island forms not rarely 
show as marked a difference in the relative size of the empty glumes as 
obtains in specimens from the subantarctic islands. 

A third differentiating character mentioned by Mr. Clicesomun is the 
“ acute flowering-glumes ” of Poa breviglumis . This character is, however, 
quite inconstant, and the variations it shows are matched hv similar 
variations in the flowering-glumes of Poa imbrcilla. In the original de¬ 
scription of the species Hooker describes the flowering-glumes as “ obtuse,” 
and later, in the Handbook, he calls them “ obtuse or acute.” In the scries 
of forms I have been ablo to study, these glumes are often acute or sub¬ 
acute ; but obtuse flowering-glumes occur in ihe small specimens collected 
at some altitude on Campbell Island by Mr. Aston. 

In specimens from the main islands and the subantarctic islands alike 
the panicle is subject to a gieat range of variation both in length and in 
form. In small forms only 3 in. or i in. high the panicle is shoit and com¬ 
pact, with shorter and broader spikelets that show smaller, blunter, and 
more coriaceous flowering-glumes. In other forms the grass is 9 -15 in. high, 
with flaccid leaves and culms, and a panicle that is long, erect or nodding, 
lax, and ovate-oblong in outline. Others are intermediate in most of the 
above characters. The lower empty glume is especially variable in size, 
ranging from an almost obsolete condition to a narrow-ovate acute form, 
half as long as the upper empty glume, and occasionally even longer than 
this. 

From w'hat has been said it is evident that the differentia ting characters 
of Poa breviglumis are quite inconstant, and that their variations correspond 
point by point with similar variations in Poa imbecilia . The gradations 
in the two plants are so complete and parallel that I cannot but conclude 
that the whole series forms a single species, w r ell marked in general cha¬ 
racters, but hardly capable of partition into stable varieties. 

It is possible that the fragment of Poa breviglumis forwaided from Kew 
to Mr. Cheeseman does not really belong to that species, a doubt that the 
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distinct absence ot “ prominent nerves 55 m the flowering-alum cs compels 
one to entertain. 

It is in tlie variety of Poa imbecilla , Forst., whitli I have described as 
“ Poa Mattftcwsii 55 lhat the acute, prominently nerved, and scabrid flower¬ 
ing-glumes occur, but no specimen ot this variety has so far been met with 
on the subantarctic islands. Whether Poa MulthrwsU is to be regarded 
as a distinct species or not cannot be settled until moie ample and bettei 
specimens aie available. Piobably some of the louus included in it may 
l,o more correctly placed under Poa imbecilla , Foist. : hut the tonus nith 
the long, slender, strongly neivcd spike!ets stand on a different footing. 


Art. XX. — On the Naturalisation oj Calluna vulgaris, Salisbm the 

Taupo District. 

By 1). Petrie, M.A. 

[Read bitort the 1 uckhtnd Intitule, Xotnnba , 19(W ] 

During a short visit to the Taupo district early iu February of this year 
I was told that the Scotch heather (anglice, ling) had become established 
near the Opepe Bush. I took occasion to visit the locality referred to, 
and found that this interesting introduction had secured a firm looting 
over an area of some two or three acres. The plants were in full flower, 
though most of them were still young, as the ground has repeatedly had 
fires run through it to clear off the manuka (Lcptospcrmam sen par him, 
FoTst.) that forms the natural plant covering of the district. The fixes 
kill off all the older plants, but great numbers readily grow up from seed, 
and the species must be considered to have firmlv established itself in this 
locality. How far it has spread by natural causes is at present uncertain, as 
I do not know how widely the seed was originally sown; but there is every 
prospect of its spreading readily, ns the plant is well adapted to the habitat, 
and seedlings grow up iu abundance. I was informed that the seed was 
sown by Major Roberts, till lately Stipendiary Magistrate at Taurang'a, 
during the later part of the war with the Natives in Te Kooti’s time. I 
have been unable to learn from this gentleman the time and circumstances 
of tho sowing of the seed. 

It is important that the introduction and establishment of such exotic 
plants as this should be noted, and its spread deserves to be watched. The 
land on which the heather grows is a flat dry terrace of pumiceous soil, 
such as one finds over most of the Taupo and Kaingaroa Plains. A very 
large area of similar country is available for it to invade. The spot where 
it is now established is about three-quarters of a mile from the small bush 
at which Mr. King has fixed his residence. To him I am chiefly indebted 
for such particulars about its introduction as I have been able to glean. 
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Art. XXI. — Contributions to a Fuller Knowledge of the Flora of New 

Zealand: No. 3. 

By T. F. Cbeeseman, F.L.S., F.Z.S., Curator of the Auckland Museum. 

|j Read before the AucUand Institute, Wind Noicvibn, 1900.1 

As in tbe two previous instalments of notes bearing tills title (see Trans. 
N.Z. Inst., vol. xss is, p. 439 ; vol. xl, p. 271), 1 Lave to acknowledge my 
indebtedness to many iriends and correspondents in various parts of the 
Dominion for much of the matter now placed on record. I particularly 
desbe to mention my obligations to the late Me. H. J. Matthews, whose 
posilion as head of the Forestry Department gave him many opportunities 
of obtaining information respecting the New Zealand flora, and who for 
years past has liberally supplied me with specimens, notes, and photo¬ 
graphs. His decease will be greatly regretted by New Zealand botanists, 
by whom he was held in high esteem, not only for his many services to 
botanical science, but also for his amiable and genial disposition, the sim¬ 
plicity of his manners, and his truly lovable chnracier. 

I have also to express my thanks to tbe following gentlemen: to Mr. 
F, G-. Gibbs, of Nelson, who has forwarded many inteiesting notes and 
specimens, mostly dealing with the botany of the north western portion 
of the Nelson District; to Mr. B. 0. Aston, oi Wellington, for many speci¬ 
mens collected through almost the whole length of the Dominion; to Mr. 
R. H. MatLhews, of Kaitaia; to Messrs. H. Carse, P, H. Allen, A. Allison, 
Rev. F. R. Spencer, F. N. R. Downard, J. H. Harvey, GL Williams, 
W. Towoson, R. Mair, E. Linton, E. Clarke, C. Dawes, and others. 

I. Ranun-culace,®. 

Ranunculus Buchanani, Hook. f. 

Abundant on the slopes of Mount Balloon, McKinnon’s Pass, south¬ 
west Otago ; altitude, 4,000 it.; H. J. Matthews ! F. O. Gibbs! 

Ranunculus Malthewsii, Cheesem. 

Southern slopes of Mount Balloon, a few hundred feet above the track 
over McKinnon’s Pass ; H. J . Matthews ! 

Ranunculus sericophyllus, Hook. f. 

• McKinnon’s Pass, south-west Otago ; 4,000 5,000 ft.; H. J . Matthews ! 
F.G. Gibbs! 

IV. VlOLACEiE. 

Hymenanthera novse-zealandise, Hemsl. 

Mr. W. B. Hemsley (“ Kew Bulletin,” 1908, p. 95) has pointed out that 
the New Zealand plant referred by Kirk and myself to the Norfolk Island 
E. latifolia is in reality distinct from that species. He states that the 
Norfolk Island plant has relatively more slender branches, thin entire leaves, 
smaller flowers, and the staminal appendages are only fringed at the tips 
instead of being minutely toothed all round the margin. Mr. Hemsley has 
also satisfied himself that Cunningham’s Sccevola novm-zealandics , collected 
at Matauri Bay, opposite the Cavallos Islands, and which Hooker referred 
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to bis H. crassifolia, is really the same plant. That being so, Cuuoing- 
haui’s specific name should be restored. Mr. Hemsley also suggests that 
tbe Chatham Islands’ If. chathamica is not separated by character of suffi¬ 
cient importance, and should be included in the citcninscription of the 
species. As I have remarked in the Manual, it principally diffexs in tbe 
longer and narrower and much more skaiply toothed leaves. 

V. PlTTOSPORACEAS. 

Piltospoium ellipricum, T. Kirk. 

Mountain range south of Te Aroha; F. N. R. Downardf Differs from 
the typical form of the species in the narrower leaves and cream-coloured 
flowers, and may be deserving of varietal rank. 

XI. Tjltace^e. 

Entelea arboroscens, K. Br. 

Plentiful on Fisherman’s Island, a few miles from Motuoka, Nelson; 

F. G. Gibbs/ 

XIV. Rutaceas. 

Melicope teinata, Forst. 

Bush at Wakapuaka, near Nelson; F. 0. Gibbs! 

XV. Meltaceae. 

Dysoi.ylum spectabile, Hook. f. 

Fairly plentiful on Pepin Island, a few miles north of Nelson; F . G . 
Gibbs! 

XVII. STACEHOUSrAOEAB. 

Slackhousia minima, Hook. f. 

Spooner’s Range, near Belgrove, Nelson; F. G. Gibbs ! 

XXIII. Rosacea. 

Geum uniflorum, Buch. 

McKinnon’s Pass, south-west Otago; H. J . Matthews! F. G. Gibbs! 
These are the first specimens I have seen from Otago. Mr. Petrie informs 
me that it has also been collected on the Takitimo Ranges, Southland. 

Acaena glabia, Buch. 

Black - birch Creek, Hooker Valley, Mount Cook District; T. I. C. 
McKinnon’s Pass, south-west Otago; F. G. Gibbs / 

XXIV. SaxifragaceSj. 

Quintinia acutifolia, T. Bark. 

Mount Owen, Buller Valley; F. G. Gibbs ! 

XXVII. Haloragace^i. 

Dr. Schindler, in his recent monograph of the family' (“ Das Pflanzen- 
reich,” heft 23), makes a considerable number of changes in the nomen¬ 
clature of the New Zealand species of Haloragis. As some of these appear 
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to be ol doubtful validity, I propone to make a few remarks upon them 
in this place. 

Haloragis alata, daeq. 

Schindler adopts the specific name of etvcUi, whuli was published by 
J\Iurrav, under the uenus Ccicodia, in 1780, whereas JtH quin’s name of 
II. data did not appear until the following year. If the rules adopted 
by the Vienna Congress are to be accepted, the earliest specific name must 
be maintained, no matter in what genus it originated, however much we 
may regret the necessity of changing an old-established name like that of 
H . data. 

Haloragis cartilaginea, Cheesem. 

In the Manual I reduced this to the position of a variety of II. data , 
a view I am still inclined to hold. Dr. Schindler treats it as distinct. 

Haloragis tetragyna, Labill. 

Schindler considers that the Australian and New Zealand plants com¬ 
bined under this name by Hooker and Bent lam arc in reality distinct. 
Through the kindness of Dr. Maiden, who has lorwurded me an excellent 
series of the Australian forms, 1 have I eon enabled to make a detailed com¬ 
parison, and find that the New Zealand plant can usually be distinguished 
by its smaller average size, shorter and less pointed leaves, with fewer serra- 
tures, and larger and narrower Limit. As the name tctraijyna must, be re¬ 
tained for the Australian plant, to which it was first applied, Dr. Schindler 
proposes to adopt Buchanan’s name of II. aggregata for our species. But 
this is inadmissible, for the following reasons : (1.) Because there is an 
earlier specific name of incana—Cercodia incam , A. Gunn., Prodr., n. 528 
(1839); Haloragis incana , Walp., Rep. ii, 99 (1843)—which consequently 
takes precedence. (2.) Because II. aggregaia is referable to II. depressa, 
and not to the series of forms included by Hooker under II. t drag gnu. I 
possess one of Buchanan's type specimens, and there is another in Mr. 
Kirk’s herbarium, both being clearly the same us II. depressa. Further, 
the plate of II. aggmjata given by Buchanan (Trans. N.Z. Inst., iv, pi. 13) 
undoubtedly represents II. depressa , the fruit being shown to be tetra- 
gonous, with smooth interspaces between the ribs, exactly as in II. depressa. 
In II. tetragyna the interspaces are murieete or rugose. 1 hold, therefore, 
that the name to be used is II. incana , Whip. 

In this place attention may bo drawn to the remarkably dislinct plant 
called by Hooker vat. diffusa. This differs from the typical II. incana in 
the slender, much branched, procumbent or prostrate stems, and in the 
smaller, broader, and more obtuse leaves, with fewer serrutures. These 
characters are constant throughout its entire range, wdiich extends through 
almost the wdiole length of the Dominion, w T hereas typical II. incana has 
never been found to the south of Whangarei. I therefore think that it 
should receive the rank of a species, a view which has also been adopted 
by Dr. Cockayne in his report on the vegetation of Stewart Island (p. 57). 
Dr. Cockayne proposes the name of H. diffusa , but that is preoccupied 
by an Australian plant— H . diffusa , Diels in Engl. Bot. Jahr., xxxv (1904), 
447. As the plant was excellently described and figured by Solander in 
his manuscript u Primitise Florae Novae Zealandiro ” under the name of 
Cercodia procumbens , I would suggest that it should bear the name of 
Habragis prommbens. 



CiiBBhBMAN .—< 'oninbations to Flora of A nr Zealand. 


203 


Haloragis depressa, Waip. 

Here, too, we arc indebted to Dr. Schindler for pointing out that the 
Australian and New Zealand plants associated by Hooker and Bentham 
under the name of //. do pi rasa must be separated. The New Zealand plant 
has rather large oblong-obovoid tetragonons fruit, with very large per¬ 
sistent styles, decurved between the calyx-lobes, whereas the Australian 
plant has small oblong barely lelragonous fruit, and the persistent styles 
are much smaller and erect. Schindler applies the name oi depressa to the 
Australian species, using Kirk’s name of nmfiora for the New Zealand plant. 
Evidently he did not fully trace the history of the name depressa, or he 
must have noticed that it was first applied by Allan Cunningham to the 
New Zealand plant (Goniocarpus depressus, A. Cunn., Precur., n. 531). 
Consequently our plant must retain the name of depressa. Schindler divides 
the species into the two varieties, genuina (which is equivalent to If. uni- 
flora , T. Kirk) and bibracteolata. But Cunningham’s type certainly ialls 
under the second variety, to which also Buchanan’s H. aggregates must 
be referred. The two varieties will therefore be more correctly styled 
var. a , aggregate , and var. b , uniflora, the latter name being equivalent 
to Schindler’s var. genuina. Kirk’s name of serpgllifolia must be aban¬ 
doned on account of the fact that the New Zealand plant differs from 
the Australian var. serpglli folia. 

Haloragis spicata, Petrie. 

This is placed by Schindler as a variety of II. depressa. In the Manual 
I have hinted that this is its correct position. 

The following arrangement is therefore the one which I now follow of 
the New Zealand species of Haloragis :— 

L H. erecta , Schindl. (II. alata , Jacq.). 

2. H. carfilaginea , Cheesom. (II. alata, var. caiiilaginea , Cheesem.). 

3. H. ineana, Walp. (II. Uimgyna , Hook. L, non La bill, var. a; II. 
aggregates Schindl., non Buch.). 

•4. II. procumbens , Cheesm. (II. tetraggna , var. diffusa , Hook. f. ; II. 
aggreyata , var. diffusa , Schindl. ; II. diffusa, Cockayne, non Diels). 

5. II. depressa , Walp. Var. a, aggregata, T. Kirk (II. aggregata, Buch., 
non Schindl.; II. uniflora , var. bibracteolata, Schindl.). Var. b , uniflora, 
Cheesm. (II. uniflora , T. Kirk; II. uniflora, var. serpglli folia, T. Kirk, but 
not II. depressa, var. serpyllifolia , Bentli.; If. uniflora, var. genuina , 
Schindl.). Var. c, spicata , Schindl. (II. spicata, Petrie). 

6. II. micrantha , R. Br. 


XXVIII. Myrtaoejs. 

Myrtus Ralphii, Hook. f. 

Tauroa (Reef Point), near Ahipara, Mangonni County; R . H. Mat¬ 
thews ! This is a marked extension of the range of this species, the northern 
limit of which had been believed to be at Whangarei. 

XXIX. Onaurace^e. 

Epilobium pycnostachyum, Haussk. 

Shingle - slopes on Den Nevis, Nelson, and on Waingaro Peak, north¬ 
west Nelson; F. G. Gibbs l These are the most northern localities yet 
recorded. 
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XXXIII. UmBELLI FERiE, 

Azorella. 

Dr. Karl Domin, in a communication entitled ‘ f Ucber cine ncuo austral- 
antorklische Umbellifeien tiattung,” published in Englcr’s if Botanische 
Jalirbucher 55 (vol. xl, p. 573), constitutes a separate genus of the whole 
oi those species of Azorella included in Hooker’s section Schizvtlema, point¬ 
ing out that the section is not only separated by a marked dillerence in 
habit, but by other characters of importance. There is much to be said in 
favour of Domin’s views, which will probably receive the acceptance of 
New Zealand botanists. As characterized by him, the genus ScJnzcilema 
will include the whole of the species referred to Azorella in my “ Manual of 
the New Zealand Flora,” with the exception of A. Selago , which is a typical 
Azorella. It will also include two species from the extreme south of South 
Ameiica, and the Australian Azorella Muelleri , Benth. (Schzcilema fragosum , 
Domin). The following synopsis of the New Zealand species, abbieviated 
from Domin’s memoir, will show his views regarding them. 


Leaves 3-5-partile or -foliate. 

Loaflets distinctly petiolulato 
Divisions all senile. 

Segments entire or nearly so 
Segments more or less tut, lobed or dentate. 
Fruit longer than its pedicel 
Fruit shorter than its pedicel. 

Involucral lea\es obtuse. 

Stout; leaves coriaceous 
Slender; leaves membranous 
Involucral leaves acuminate 

Leaves undivided. 

Minute ; leaves scarcely 2 mm. long 
Large or small, but leaves always larger than above. 
Fruit longer than its pedicel 
Fruit shorter than its pedicel 

Smaller ; leaves 5-10 mm. ; fruit not much 
shorter than its pedicel 
Larger; leaves 12-30 mm. ; fruit 4 times 
shorter than its pedicel 


1. 8. Irifoliolahm . 

2. 8. nihns , 

3. 8. hjd)ncotyJoides 


4. 8. Tlovghu. 

5. 8. 'pallidum . 

6. 8. Colmsoi. 

7. 8. exiguum. 

8. 8. reniforme . 

9. 8. Uaa8tn . 

Ditto, subsp. cyanopctahm . 
Ditto, subbp. Hookerlanum. 


From the above it will be noticed that Domin adds an additional species 
( S . Colensoi) to those already known to inhabit the Dominion. It is based 
upon Hooker’s Azorella irifoliolata, var. 5, an obscure plant gathered by 
Colenso on crags at Titiokura, between Napier and Taupo, but which has 
not been observed since its first discovery more than sixty years ago. 1 
have seen no specimens, and cannot express any opinion of my own as to 
the validity of the species ; but as Dr. Domin has inspected the type in the 
Kew Herbarium, we may accept it on his authority. It should also be 
mentioned that Dr. Domin treats S . Eaastii as a “ collective species,” 
dividing it into the two subspecies— cyanrypetalum , which he distinguishes 
by its smaller size, leaf-blades 5-10 mm. diameter, fruit not much shorter 
than its pedicel, and blue petals ; and HooTcerianum , which is much larger, 
the lamina of the leaf being 12-30 mm. diameter, and the fruit often 
only a quarter the length of the pedicel. Now, there is no doubt that 
forms of A. Haastii can be found agreeing with these characters 
(except the blue petals, which I have never observed, and doubt the 
occurrence of in a fresh state), but whether these represent permanent 
varieties, separated by constant characters, appears to me to be highly 
doubtful. 
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Azorella nitens, Petrie. 

Grassy places in the Cobb Valley, noibh-west Nelson; F . G . Gibbs! 
Not previously recorded to the north of the Clarence Valley. 

Aciphylla Hectoii, Buch. 

McKinuon’s Pass, near the base of Mount Balloon, fomiing hemi¬ 
spherical masses sometimes 2 ft. in diameter; F. G . Gibbs! 1 regret that 
Mr. Gibbs’s specimens of this curious and little known species do not show 
either good flowers or fruit. 

XXXIV. Araliace^e. 

Pseudopanax feiox, I. Kirk. 

Tauroa (Beef Point), near Ahipara, Mangonui County; R. i/. Matthews ! 
A slight northward extension of the range of this fine plant, which, 
although it stretches throughout almost the whole length of the North 
and South Islands, is everywhere exceedingly local. 

XXXV. CORNACEAL 
Corokia Cotoneaster, Raoul. 

Tasman Valley, Mount Cook district, ascending to 3,500 ft. altitude ; 
T . F . C . Also in many other localities in the mountains of Nelson and 
Canterbury. 


XXXVII. Rubiaceje. 

Coprosma rugosa, Cheesem. 

Arthur Valley and McKinnon’s Pass, south-west Otago; F. G. Gibbs / 

Nertera setulosa, Hook. f. 

Vicinity of Marbon ; TF. Townson ! 

XXXVIII. Composite. 

Lagenophora pinnatifida, Hook. f. 

Tauroa (Reef Point), near Ahipara, Mangonui County ; H . Carsel This 
is an altogether unexpected extension of the range of this fine species, which 
had not been previously collected to the north of the Kaipara River. 
Mount Starveall, Nelson, plentiful; Flora Valley and Cobb Valley, north¬ 
west Nelson; F . G. Gibbs! 

Celmisia Walkeri, T. Kirk. 

Abundant on both sides of McKinnon’s Pass ; IL J. Matthews! 
Celmisia rupestris, Cheesem. 

Very plentiful on most of the high peaks flanking the Cobb Valley, 
north-west Nelson, especially on Waingaro Peak and the Diamond Lake 
Range ; F. G. Gibbs ! 

Celmisia ramulosa, Hook. f. 

McKinnon’s Pass, south-west Otago ; H. J. Matthews ! F. (?. Gibbs ! 
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Celmisia lateralis, Bueh. 

Not uncommon on llio mountains ot north-west Nelson. Cobb Valley 
and adjacent mountains ; Mount Cold); Diamond Lake Range ; moun¬ 
tains near the Ileaphy River; F. G. (Tibbs! 

Celmisia Gibbsii, Choose in. 

Abundant on Waingaro Peak, norih-west Nelson ; F. G. Gibbs! 

Celmisia petiolata, Hook. L 

Descends to sea-level in the sounds of the south-west eoast of Otago; 
H. J. Matthews. The most abundant species in the Mount Cook district; 
T. F. C. 

Celmisia Petriei, Cheese m. 

Abundant on McKinnon’s Pass and on the neighbouring mountains; 

II. J. Matthews ! F. G. Gibbs ! 

Celmisia linearis, Armstr. 

McKinnon’s Pass ; II. J. Matthews ! 

Celmisia Hectori, Hook. f. 

An abundant plant on all the mountains in the Mount Cook district, 
forming extensive carpets in moist sheltered hollows; altitude, 4,500- 
6,000 ft.; T. F. C. McKinnon’s Pass ; II. J. Matthews l b\ G. Gibbs l 

Celmisia Macmahoni, T. Kirk. 

On the precipitous face of Mount Kiotoul, Nelson; F . G. Gibbs! The 
most western locality yet recorded. 

Haastia Sinclairii, Hook. f. 

Shingle-slopes on high peaks in the Mount Cook district; plentiful. 
Mount Ollivier, 5,500-6,000 ft.; T. F . G. Mount Kinsey, 5,000-7,000 ft.; 
P. Graham. Nun’s Veil; E. Linton! 

Raoulia glabra, Hook. f. 

Mount Egmont; altitude, i,5<X)ft.; \V. T own son ! The most northern 
locality yet recorded. 

Raoulia subulata, Hook. f. 

Mount Ollivier and other peaks in the Mount Cook district; altitude, 
5,000-6,500 ft.; T. F. G.! 

Raoulia Buchanani, T. Kirk. 

McKi nn on’s Pass, south-west Otago ; abundant; II. J . Matthews! 
F.G. Gibbs! 

Helichrysum Leontopodium, Hook. f. 

Grows most luxuriantly on Ben Nevis, eastern Nelson ; F. G. Gibbs ! 
Senecio saxifragoides, Hook, f. 

Kaikoura Peninsula, near the sea ; H. J. Matthews ! 

Senecio Kirkii, Hook. f. 

It iB perhaps worth recording that this is an abundant plant on the 
lava-fields of the island of Rangitoto, often growing without protection 
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among the bare basaltic' roc kb. It is usually an inhabitant of the forest, 
frequently growing as an epiphyte in the forks of the rata and other trees, 
associated with such plants as Amelia, Freycinetia , Griselinut , PittnsportoH 
connfolimn , &c. 

Senecio Monroi, Hook. f. 

Limestone rocks by the Masson River, North Canterbury; TL J . Mat- 
thews ! 

Senecio revolutus, T. Kirk. 

McKinnon’s Pass, south-west Otago ; F. G. Gibbs ! 

Senecio Adamsii, Cheese m. 

Abundunt on Waingaro Peak, north-west Nelson ; F. G. Gibbs ! 

XLIfl. El»ACU1I)AOKJ3. 

Leucopogon Richei, R. Br. 

Near the North Cape; F. Vltteke! A most interesting discovery, ot 
which T have given full particulars in another part of this volume. 

Archeria Traversii, Hook. I. 

McKinnon’s Pass, south-west Otago ; F. G. Gibbs ! 

Dracophyllum Kirkii, Berggr. 

Cobb Valley and adjacent mountains, north-west Nelson ; F. G . Gibbt> / 
The most northern locality yet recorded. 

Dracophyllum uniflorum, Hook. f. 

Mount Holdsworth, Tararua Range; altitude, 4,000-1,500 ft. ; TP. 
Townson ! 

XLIX. Louaniaoe.e. 

Geniostema ligustrifolium, A. Cumi. 

Pej)in Island, north of Nelson; F. G. Gibbs . This is the first record ot 
the ot ciirronce of this species in the Nelson Provincial District. 

L. Gentianaoe.e. 

Gentiana Spenceri, T. Kirk. 

McKinnon’s Pass, south-west Otago; F. G. Gibbs! 

LIT. CONVOLVULACE.E. 

Ipomsea palmata, Forst. 

Abundant on the cliffs at Whangamumu in 1853; B. Hair, Mr. Han¬ 
sen has sent me tine flowering specimens from the Tiritiri Island locality 
mentioned in Trans. N.Z. Inst., xl, 280. 

LIV. SCROPHVLARIACEJS. 

Veronica elliptica, Forst. 

Titahi Bay, near Cape Terawhiti; B, C, Aston / This is the first 
recorded locality from the North Island. 
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Veronica Cockayniana, Cheesem. 

McKinnon’s Pass, south-west Otago ; U. J. Matthews ! F. G. Gibbs / 
Veronica salicomioides, Hook. 1. 

Abundant on the Cobb Valley, north-west Nelson, where it commonly 
attains a height of 6 ft.; j F. G . Gibbs ! Captain Domen Smith / 

Veronica Petriei, T. Kirk. 

Mountains above Lake Harris, Otago; H. J . Matthews ! 

Veronica Cheesemanii, Benth. 

Occurs on all the higher mountains of eastern Nelson, as Mount Rich¬ 
mond, Mount Starveall, Ben Nevis, Gordon’s Nob, &c.; F. G. Gibbs 1 

Ourisia prorepens, Petrie. 

McKinnon’s Pass, south-west Otago ; Z7. J . Matthews ! 

LV. LBNTIEULARIACEiE. 

Utricularia protrusa, Hook. f. 

Waiharakeke Stream, near Morrinsville; P. H. Allen I Numerous 
specimens in full flower, being the first obtained in that condition since 
the original discovery of the species by Mr. Colenso in 1842. 

LXIV. Chbnopodiace.®. 

Rhagodia nutans, R. Br. 

Abundant on Mackay’s Bluff, near Nelson; P. G. Gibbs ! 

LXVI. PlPERACEAL 
Peperomia reflexa, A. Dietr. 

I am indebted to Mr . Gerald T. Williams, of Mokoiwi, near Tuparoa, 
East Cape district, for flowering specimens of this plant. He informs me 
that it is quite abundant in the valley of the Tuparoa River and its tribu¬ 
taries, extending to within four or five miles of the baso of Mount Hiku- 
rangi. These valleys are warm and sheltered, and many coast plants like 
Goryrwcarpus, Myoporvm , Entelea , &c., grow there with considerable 
luxuriance. Peperomia reflexa is found either on prostrate logs or on the 
trunks of living trees, sometimes as much as 30 ft. from the ground. Ac¬ 
cording to Mr. Williams, it can often be seen clinging to the stems of Metro- 
sideros florida and other woody climbers. There seems to be no reason 
why it should be confined to the East Cape district, but so far it has not 
been found in any other portion of the Dominion. 

LXX. PROEAOEAE. 

Knightia excelsa, R. Br. 

I am indebted to Mr . A . Allison for specimens of a curious sport, in 
which the leaves are dichotomously forked near the tips, somewhat after 
the manner of certain " crested ” ferns. They were gathered at Orakei- 
korako by the Upper Waikato River. 




Face p 80 S 


B1J AN CHED NIKAXJ-PALM . — Cheeseman. 



BEANCHED NIKAU-PALM. —Cheesbman. 





Chbesbman. —Contributions to Flora of New Zealand. 209 

LXXV. Euphorbiaceab, 

Poranthera microphylla, Brong. 

Cobb Valley, north-west Nelson; F. G. Gibbs! These are the first 
specimens I have seen from this portion of the Nelson Provincial District. 

LXXVL Ubticaceas. 

Urtica ferox, Forst. 

Summit of the ranges between the Thames Valley and Katikati, a few 
miles south of Te Axoha ; F. N. R. Doumard l The most northern locality 
yet recorded. Only a few specimens were seen, 

LXXIX. ORomDACEJs. 

Pterostylis. 

An interesting paper on the fertilisation of the Australian species of 
this genus, written by Mr. Oswald H. Sargent, is printed in the Annals of 
Botany for April, 1909. 

Pterostylis foliata, Hook. f. 

I am indebted to Mr. Guthrie Smith for fresh specimens of this species, 
collected at Tutira Lake, Hawke’s Bay. They show that it varies greatly in 
size, the specimens ranging from 4 in. to 18 in. in height. The leaves are 
rather fleshy when fresh, and the reticulated veins are by no means obvious, 
except in dried specimens. A character that has not been previously 
mentioned is that the ovary and upper part of the peduncle are glandular- 
pubescent. 

LXXXIV. Palmaoeae. 

Rhopalostylis sapida, Wendl. & Drude. 

In the “ Transactions of the New Zealand Institute ” for 1906 
(vol. xxxix, p. 447) I have briefly described and figured two curious branched 
specimens of the nikau-palm. Through the kindness of Mr. 0. Dawes, of 
Kohukohu, Hokianga, I have received particulars of two more, photographs 
of which I reproduce herewith. One of the specimens has four branches 
springing almost from the same point; the other has three. Both trees 
are still growing in a patch of forest a few miles from Kohukohu. They 
are about 16 ft. in height, the diameter of the trunk not exceeding 9 in. 
(Plates XXVI and XXVII.) 

XCI. Cvperaoe.se. 

Schoenus Carsei, Cheesem. 

Not uncommon in swamps by the Waitoa River, Thames Valley; P. H . 

ABm I 

Car ex and Undnia. 

A work of great importance to all followers of systematic botany has 
lately appeared in the shape of Kukenthal’s " Monograph of the Cyper- 
acece-CaricoidecB being heft 38 of Engler’s " Pflanzenreich.” The memoir 
forms a bulky volume of 824 pages, is profusely illustrated with drawings 
and analytical figures, and contains full descriptions of all the species 
accepted by the author. Dr. Kukenthal has long been known as a most 
capable and reliable botanist, and his acquaintance with the subject is 
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unrivalled. Groat expectationi* were therefore aroused as to the value 
and importance of his work, and it may at once, bo said that these have 
been fully realised. For the first lime, botanists have been supplied with a 
systematic account of the (Utricuitltw arranged with due regard to the 
affinities of the species, containing full and precise descriptions on modern 
lines, and with ample details of geographical distribution and other no<es- 
sary factors. It appeal's to me that there are throe reasons why Now Zea¬ 
land botanists are indebted to Dr. Kukenthal : First, for showing how far 
our species of Cancoidea * are allied to those found in other parts of the 
world, and what their relative positions are ; second, in disposing of several 
dubious points of nomenclature that could only be authoritatively settled 
bv reference to the botanical collections and libraries ol the Northern 
Hemisphere; third, in giving the opinions of a botanist of wide training 
and experience, fully acquainted with the whole order, on the delimitation 
of the species. With respect to the first two of these, both of which are for 
tho most part beyond the scope of inquiries that can be made in the 
Dominion, New Zealand botanists will gladly accept Dr. Kukenthars con¬ 
clusions. In regard to the third, which brings to the front the perennial 
difficulty of what constitutes a species— or, in other words, involves mutters 
of opinion rather than matters of fact- the case is somewhat different; and 
I may be pardoned for presenting a few lines of explanation respecting some 
points on which 1 cannot quite agree with the learned author. 

One of the chief merits of Kukeuthal’s memoir is that it, is prepared 
on eminently safe and conservative lines. In this reaped, it is a pleasing 
contrast with some recent systematic work published in both Europe 
and America. But occasionally this conservatism appears to have been 
stretched too far. Taking the genus ('arex, for instance, Kukenthal admits 
669 species. But as far hack ns 1885 Bentlmm estimated the number of 
valid species at considerably over 500, and since then several hundreds 
have been described. Mr. C. B. Clarke has alone published over 150, and 
Dr. Kukenthal more than 80 ; while other authors are responsible for a, 
considerable number.* Several recent estimates have placed the number of 
valid species at from 800 to 1000. With regard to tho New Zealand species, 
Dr. Kukenthal enumerates 43. This is 10 less than the number adopted in 
my “ Manual of tho New Zealand Flora.” The difference has boon caused 
by—(1) uniting C . oppress a, G. virgata , and G. sect a in one species under 
the name 0 . appressa ; (2) by combining G. Forstcti , G. VockfUfmtmu and 
G. semi - Forsteri in the single species G. Forsteri ; by merging G. Bn- 
chanani with C. lucida , G. Holandri with G. dissita , and G. rubicumla 
with G. Pelrici ; (1) by altogether omitting G. Sinctairii , G. pIesiosfaehi/s t 
and G. vevtosa. These are somewhat sweeping chauges, involving a reduc¬ 
tion of species that will hardly meet with the approval of New Zealand 
botanists as a whole. In the following notes I propose to discuss in some 
detail the chief alterations proposed. But before doing so I should like to 
say that no student of the New Zealand species of Uncinia and Carcx can 
afford to be without a copy of Dr. KukenthaPs memoir. It is not only 
accurate and reliable, but contains much new matter, and many evidences 
of careful and painstaking research. 

Uncinia Sinclairii, Boott. 

Dr. Kukenthal considers this to be identical with the Fuegian U. macro- 
lepis, Decne. et Rombr. in D’Urville Voy. urn Pole Sud, 3, t. 5, f. A, and if so 
Decaisne’s name will take precedence. I have not seen South American 



Cni&EfrEiiAX.— t'ontrihHfionii fo Flora of Xcw Zealand. 211 

specimens, but Hombron’s plate, quoted above, so closely resembles the 
New Zealand species as to leave little doubt of the accuracy of the identifica¬ 
tion. The late Mr. (\ B. Clarke referred U. mac vole pis to U. Lechleriana , 
but that is a species with much longer spikes. 

Uncinia fusco-vaginata, Kukenth. 

In the Manual i referred this to U. pavpuvafa as var. fwteo-rayimta, 
and I still think that it must bo considered as a very near ally ot that plant, 
although possibly entitled to specific rank. 

Uncinia pedicellata, Kukenthal, 11 . sp. 

This is based upon a plant collected by Dr. Cockayne on Ruapuko Island, 
in Foveaux Strait. 1 have seen no specimens, but according to KukontliaVs 
description it is closely allied to U. australis, differing mainly in the reddish 
foliage, narrower spikes, obtuse glumes, and obsoletcly nerved utricles, 
which are conspicuously longer than the glumes. In U. australis the utricles 
seldom exeoed the glumes, and are usually distinctly nerved. (Since writing 
the above, I find from Dr. Cockayne's memoir on the botany of Stewart 
Island that he regards it as common in lowland forests on that island.) 

Uncinia australis, Pers. 

Kukenthal adopts the name of Uncinia uncimta for this; the oldest 
specific name being Carex uncinatus , Li mi. f., published in 1781. If priority 
of publication is alone to be considered, the change of name is unavoidable ; 
but it may be pointed out that the new combination comes very near to 
being an infraction of article 55, section 2, of the Vienna rules of botanical 
nomenclature, under which it is provided that specific names shall bo 
rejected when they merely repeat the generic name. 

Uncinia riparia, E. Br. 

The circumscription adopted by Kukenthal of this variable species 
agrees in the main with that given in the Manual, with the exception that 
he also includes Bool f s U. Uoo’keri, from the Auckland and Campbell 
Islands, distinguishing it as var. Jlookeri . When preparing the account of 
the genus given in the Manual I had no good material of U. Hookeri, and 
in default of such followed Hooker (Handb. N.Z. FL 310) in placing it 
under Buoul’s rupestris . Since then I have received an excellent scries of 
specimens collected by Mr. B. 0. Aston, and can fully confirm KukenthaFs 
identification. 

Uncinia nervosa, Boott. 

Dr. Kukenthal considers that, the New Zealand plant referred by me to 
this species is identical with Raoul’s U. rupestris. I regret that I am unable 
to agree with this opinion, which is not shared by any other worker in the 
genus. I take it that U. nervosa naturally falls into the neighbourhood of 
U. compacta, whereas the true rupestris of Eaoul, judging from his plate 
and description, is closely allied to U. riparia. This view was also held by 
Mr. C. B. Clarke, with whom I had some correspondence on the subject. 
In all probability Raoul’s rupestris should be referred, as a variety, to 
U. riparia , and be placed in close association with var* Hookeri. 

Carex teretiuscula, Good. 

Kukenthal adopts the older name of G. diandra, Schrank, published in 
1782, whereas 0. teretiuscula did not appear until 1794. 
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Carex appressa, R. Br. 

Knkenthnl unites with this species both C. virgata and C. secta. There 
is much to be said in favour of Ibis, for it cannot be denied that intermediate 
forms erist between the three plants, and also between C. appressa and the 
northern C. paniculaia. In my revision of the New Zealand Cm ices, pub¬ 
lished in 1881, T therefore lolloweil Baron Mueller and Mr. JBenthum in 
placing all three under (\ paniculate. But, as explained in the Manual, 
further consideration has led me to alter this opinion, and to keep the 
species separate. After all, the differences between the three plants are 
quite as well marked as those between several species of Carex admitted 
by most authors, and for the sake of consistency it appears best to uphold 
their distinctness. 

Carex stellulala, Good. 

Jn the Manual I followed Bentham and other well-known authors in 
adopting the name of C. echinala , Murr., for this species. But the late 
Mr. C. B. Clarke definitely proved that Murray’s plant was identical with 
one of the forms of C . muricaia , and Dr. Kukenthal has arrived at the same 
conclusion. Under these circumstances, botanists arc pretty well agreed 
in taking up the next-oldest name of 0. stellulata , Good. 

Carex flava, Linn. 

Kukenthal places the New Zealand form of this species under 0. 
Oederi, Retz, as var. cataractce. C . Ocderi mainly differs from C. flava in 
the smaller size and shorter straight beak to the utricle. It is little more 
than a matter of taste as to whether the two species should be kept up or 
combined. 

Carex Buchanani* Berggr. 

Kukenthal reduces this to C. lucida , as var. Buchanani , a view with which 
I am unable to concur. C . Buchanani differs markedly in the much more 
strict and erect habit, in the semi-terete and much more coriaceous leaves, 
in the pale-coloured glumes, and in the plano-convex utricles, which are 
sharply serrate above, and have a much longer and more deeply bidentatc 
beak. Not only is the aspect of the plant most distinct, so that it can be 
recognised at a glance, but its characters appear to me to be fairly constant. 
Dr. Kukenthal remarks that it is connected with C. lucida by numerous 
passage forms; but I have not myself met with specimens that could bo so 
described. I feel sure that all New Zealand botanists familiar with the 
plant will repudiate any proposal to associate it with C, lucida . 

Carex rubicunda, Petrie. 

Kukenthal lefers this to C. Petriei , as var. rubicunda. The late Mr. C. B. 
Clarke suggested that it should be placed with Berggren’s 0. cirrhosa. I 
have alluded to its affinity with C. Petriei in the Manual, and suspect that 
its reduction to that species will be maintained. 

Carex Dallii, T. Kirk. 

Probably a mere form of C. Petriei, Cheesem. 

Carex plesiostachys, C. B. Clarke. 

Not taken up by Kukenthal. I am now inclined to consider it a form 
of 0. comans, Berggr. 
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Carex Solandri, Boott. 

Reduced to C. dissita by Kukenthal as var. Solandri No doubt there 
aie Tiapsition states between the iwo plants—in the liver valleys of north¬ 
west Nelson, for instance, whoie 0. Sotandii is pauicularly abundant, such 
may be commonJv observed. But what I take to be the typical foim is a 
much laiger aud moie slender plant, with longer culms (sometimes over 
5ft. in length) that ate often prostrate in f l uit. Ihe male spikelets (which 
aie seldom moie than one m C. dissita) are often as many as four or five ; 
and the lower female spikelets ate usually compound with long nodding 
peduncles. These characters recede so much from the ordinary state of 
C. disstla that I cannot refuse to regard the two plants as distinct. 

Carex dissita, Sol., var. ochrosaocus, Cheesem. 

Kukenthal unites this with the Norfolk Island C. Nepsiam, placing it 
as var. Neesiana of C . dissita. A Norfolk Island specimen of (J . Neesiana 
kindly forwarded to me many years ago by Baron Mueller does not seem 
to suppoiu this view ; but the material is too scanty to form the basis of an 
opinion. 

Carex venlosa, C. B. Clarke. 

This is simply quoted by Kukenthal as a species unknown to him. 

Carex Cockayniana, Kukenth. 

Dr. Kukenthal now refers this to C. Forsteri. it is very much a matter 
of peisonal taste as to whether the two plants should be combined or kept 
apart. My own opinion is that the claims of C. Cockayniana to be regarded 
as distinct are quite as good as those of several species universally accepted, 

Caiex semi-Forsteri, C. B. Clarke. 

This also is reduced to C. Forsteri by Kukenthal, but I feel sure that his 
material has been too scanty. As I have pointed out in the Manual, it has 
much of the habit of C . Forsteri , but the terminal spikelet is invariably largely 
female at the top, whereas it is wholly male in C. Forsteri. I reproduce here¬ 
with Mr. Clarke’s original diagnosis, communicated to me in 1901. 

“ 0. semi-Forsteri, n. sp.: Spicis 5-9, terminal! pro magna parte 
foominca, basi maseula, usque ad 4 6 cm. longis ; glurnis foemineis (arista 
inclusa) cum utrieuh subfequilongis; utriculis anguste ellipsoidei, trigonis, 
viridibus aut fusco-\iridibus. 3| 4 mm. longis, utrinque angustatis, glabris, 
16-nervatis; rostro cum utriculi \ l parle feie aequilongo dentibus 2 
lineaTibus patulis. New Zealand, Stephenson, n. 44, parbim; Hooker, 
n. 4189 ; Colcnso, n. 1622. Kermadec Islands. Shakespear, n. 1662.” 

XCIi. GrRAMENACE,®. 

Microlaena polynoda, Hook. f. 

Tauroa (Beef Point), near Ahipara, Mangonui County; R . R . 
Matthews / Not previously recorded to the north of Whangarei Heads, 
where I collected it many yeais ago. 

XCIII. Filices. 

Lomaria nigra, Col. 

Maungataniwha Ranges, Mangonui County ; R. Carse. Not previously 
recorded from the north of Whangarei. 
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Aut. XX!L— Notice oj the Occurrence of Lcucopogon Richci, It. Br. } on 
th( Mainland of New Z< aland. 

By T. F. Ciibkseman, F.L.M., (^init or of (ho Auckland Museum. 

\Iltnd btfon the. AurUuiid In shinty 2'lnd Xomnbn\ 

Lenenpoyon Richci was ovigiually discovered by Lieutenant Riche, one of 
tlie officers of a French exploring expedition which, undoT the command, 
of D’Entrecasteaux, visited Australia in the year 1792. It was first 
described by Labillardiere in the well-known “ Nova* Hollaiulia* Plantarum 
Specimen’’ (vol. i, p. 44, 1. 60). It was quickly found to have a wide dis¬ 
tribution on the <‘astern and southern shores of Australia, si retching from 
the south of Queensland to Victoria, Tasmania, and South Australia, and 
from thence westward to King George's Mound and M\van It her. Mo far as 
I am aware, it is strictly confined to littoral situations, never extending 
more than a few miles inland, and must be looked upon as one of the most 
characteristic of the coastal plants of Australia. 

For its first discovery in the New Zealand area we are indebted to 
Mr. H. H. Travers, who gathered it on the (hatham Islands dining his 
exploration of the group made towards the close of 1863. As is well known, 
the botanical collections made on this occasion were intrusted to the late 
Baron Mueller, and formed the foundation of his excellent little book en¬ 
titled i<r The Vegetation of the Chatham Islands ” (Melbourne, 1864). At 
page 45 Mueller records the occurrence of the species, stating that it -was 
abundant on sandy ground near the sea on the main island, but was rare 
oil the adjoining Pitt Island. Since then the plant has been collected or 
observed by all botanists visiting the group. I havo specimens in my own 
herbarium gathered by Mr. Travers in liis second expedition in 1871 ; by 
Captain G. Mair; by Mr. J. D. Enys, in 1887 ; by Miss Med don, inl895; 
and by Mr. F. A. D. Cox, at various limes subsequent to 1896. Judging 
from Mr. Travers’s statement in the “ Transactions of the Now Zealand 
Institute ” (vol. i, p. 176), Leucopoyon Richci is most abundant on the tracts 
of sandy soil which, as we know, are common on the Chatham Islands; 
but Dr. Cockayne, in his paper on “ The Plant Covering of Chatham Island ” 
(Trans. N.Z. Inst., xxxiv, 269), .states that it occurs on limestone cliffs 
and on dry heathy ridges. In all probability it is well adapted for most 
dry and open situations in coastal districts, and consequently has a wide 
range of habitats. 

XJp to the present time, Leucopoyon Richci has had the distinction of 
being the only Australian plant found in the Chatham Islands not also 
known as an inhabitant of the mainland of New Zealand. And it must 
be admitted that its occurrence on the Chathams, quite six hundred miles 
to the eastward of New Zealand, and its apparent absence in the latter 
country, situated between the Chathams and Australia, formed a some¬ 
what puzzling problem in botanical geography. Personally, however, I 
have always considered it probable that it existod on some portion of our 
coast-line, and have made a practice of seeking for it on an} r botanical ex¬ 
plorations of my own—always, however, without success. Consequently, 
I was very much interested and gratified to receive fiom Mr. Edward Clarke, 
of the Geological Survey, a few small specimens, in full flower, collected 
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by him on the North Cape Peninsula. Mr. Clarke informs me that they 
were galhered close to Kerr Point, which is the north-western termination 
of the high table-like, promontory which forms the North Cape proper. The 
plant appeared to be fairly plentiful, and was associated w'ith the handsome 
Veronica spcciosa, which grows in considerable quanlitios on the declivities 
leading from tho top of the plateau to the edge of the cliffs. 1 may here 
remark that some years previously l passed over the actual locality\vhere 
Mr. Clarke made his discovery, but without noticing the plant (see Trans. 
N.Z. Inst., xxix, •>(>:>). But in a flowerless state Leucopogun Richei might 
easily be taken for a stunted form of the much more common L . fasciculatmt. 
Mr. Clarke’s visit was fortunately made during the flowering season, when 
it would be impossible not to recognise the difference between the two 
species. L. fasciculatus has minute greenish-white flowers arranged in 
axillary or terminal drooping spikes. L. Richei has pure-white flowers, 
larger than those of L. fasciculatus , and these are arranged in short and 
dense many-flowered subterminal end spikes. To say nothing of other 
important differences, thu> character of the inflorescence separates the tw’o 
species at a glance. 

The detection of Leucopogon, Richei in the North Cape Peninsula recalls 
the discovery recently made by Mr. it. li. Matthews of the Chatham Island 
Lepyrodia Traversal in another part of the same district. For many years 
this plant was believed not to exist, in Now Zealand proper. It was, how¬ 
ever. ultimately found in tin* middle Waikato by myself, and subsequently 
by Mr. R. II. Matthews in the peaty swamps between Lake Tongonge (near 
Kaitaia) and the sea. Other instances of Chatham Island plants found 
in isolated localities in (lie North Island aTo afforded by flymen anther a 
Travcmi , detected by Sir James Hector in the Inland Patea district; and 
Pomaderris a pet ala. which, as a native plant, is confined to two localities 
between Kawhia and Taianaki. The endemic Corokia macrocar pa and 
Co pros ma chathamica are more nearly allied to northern species than to any 
other; and the occurrence in the Chatham Islands of Rhopdlostylis sapitla 
and Cyathea Cunninglmmii are additional instances of northern affinity. 
In fact, the flora of tiio Chaham Islands has far more connections with that 
of the North Island than is commonly supposed, although its chief relation¬ 
ships are undoubtedly with the South Island, ft is, however, somowhat 
remarkable that there is so little affinity with the flora of the islands to the 
south of New Zealand, especially whou it is considered that Antipodes 
Island is almost as near to the Chathams as New r Zealand. No doubt the 
difference in climate and geological structure has been a powerful factor, 
but it hardly seems sufficient to fully account for the facts of the case, w r kicli 
are not without their application to the previous history of the flora of 
both the Chathams and the Southern Islands. 

I hope to recur to the subject at greater length in a further communica¬ 
tion. 
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Art. XXIIT. — Some Recent Additions to the Flora of New Zealand . 

By T. F. Cheeseman, F.L.S., F.Z.S., Curator of the Auckland Museum. 

[Head hefon the Auckland Institute, 22wc£ Nonmlur, 1009.] ^ 

1. Olearia pachyphylla, Cheesem., n. sp. 

0. furfuraceco affinis sod foliis majoribus ot multo coriaceis, capitulis 
longissimis, involucri bractois multo numerosioribus. 

Frutex 1*5-3 m. altus, rami robusti, angulati, sulcati. Folia 12*5 cm. 
longa, ovata vel ovato-oblonga, obtusa vol subacuta, valdo coriacoa, supra 
glaberrima, subtus densissimo sed approsse sericeo-tomentosa; vonis rcti- 
culatis. Capitula longissima, 1*5 am.-1*8 cm. longa; involucri bracteso 
numexosse, 35-40, multiseriatce, soriceo-tomontosa), inforiores minutse. 
Flores 7-10. 

Hob. —North Island : Bay of Plenty, bills at Opapo, on tho road from 
Opotiki to Torere and Te Kaba ; Bishop Williams / Flowers in March. 

A much and closely branched shrub 4-8 ft. high; branches very stout, 
grooved and angled, the younger ones clothed with appressed brownish 
tomentum. Leaves alternate ; blade 3-5 in. long by 2-2£ in. broad, ovate 
or oblong-ovate, obtuse or subacute, rounded and more or less unequal at 
the base, excessively thick and coriaceous, glabrous above, beneath clothed 
with densely appreBsed silvery or silvery-brown tomentum ; margins entire 
but more or less undulate; veins finely reticulated beneath, less evident 
above; petiole stout, grooved, 1-1J in. long. Corymbs much branched, 
3-5in. diameter; peduncles 4-6in. long. Heads very numerous, J~£in. 
long, narrow at the base but gradually widening upwards; scales of the 
involucre in very many series, densely imbricated, the lowest minute, the 
upper gradually larger, the whole more or less clothed with ycllowish- 
brown woolly tomentum. Florets 7-10 ; ray-florets 3-5, disc-floTets 4-6. 
Pappus hairs unequal in size, rigid, thickened and fimbriate at the tips. 
Achenes striate, silky-pubescent. 

A very remarkable plant. In habit and foliage it much resembles 0. 
furfuracea > and when out of flower might easily be taken for a robust large- 
leaved form of that species. But the flower-heads are altogether unlike 
those of 0 . furfuracea , or of any other species, being remarkable for their 
great length (quite § in.) and the number of the involucral scales (35-45), 
which aTe imbricated in 6-8 series, thus giving the involucre an altogether 
different appearance from that of 0. furfuracea. In that species the heads 
do not exceed Jin., and the scales number 12-15. 

For the discovery of the plant wo arc indebted to the Right Rev. W. L. 
Williams, late Bishop of Waiapu, who has done so much to elucidate tho 
botany of the East Cape district, and who observed it at Opape several 
years ago. After several visits to the locality he succeeded in obtaining 
flowering specimens, from which the above description has been drawn up. 

2. Raoulia Gibbsii, Cheesem., n, sp. 

R. bryoidei proxima, sed differt ramis non densissime compactis, capitulis 
majoribus, floribus numerosioribus. 

Planta formans csespite 15-25 cm. diam. Rami numerosi, validi, 
laxe caespitogd, suberecti vel decumbentes, dense imbricato-foliati, 4-10 cm. 
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longi, 5-10 mm. diam. Folia ut in R. bryoidei, sed multo majora, 5 mm. 
longa. Capitula terminales, sossilia, solitaria, 6-8 mm. diam.; involucri 
bractese 3-4-seriatao, exteriores scariosee, interiores apice albidse. Flores 
numerosi, 12-20 feminei, 12-20 hermaphroditi. Achenia ut in R. bryoidei . 

Hah .—South Island : Dun Mountain Range, Nelson, on Mount Starveall 
and Slaty Peak ; altitude, 4,000 -5,000 ft. ; F. G. Gibbs / 

Forms small patches 6-9 in. diameter, much more laxly branched than 
is usual in the genus. Branches stout, erect or suberect, 2 5 in. long, 
■with the leaves on £-} in. diameter, not forming a hard compact mass as in 
R. bryoides . Leaves very closely imbricated, erocto-patent, in. long, 
obovate-spathulate or rhomboid-spathulate, obtuse or subacute, upper 
half triangular, coriaceous, clothed on both surfaces with densely felted 
woolly hairs, which, as in R . bryoides , do not conceal the shape of the leaf; 
basal half membranous, upper surface glabrate or nearly so, lower surface 
slightly silky ; margins furnished right to the base with long cottony hairs. 
Heads | in. diameter, solitary, terminal, sunk amongst the uppermost 
leaves; involucral bracts in 3-4 series, linear-oblong, scarious, acute, much 
smaller in proportion to the size of the head than in R. bryoides , and the 
inner ones with much less conspicuous white tips. Florets 20-40, the her¬ 
maphrodite about equal in number to the females. Achenes with long 
silky hairs and a conspicuous thickened areole. Pappus-hairs few, fragile, 
thickened at the tips. 

Although this is technically closely allied to R . bryoides , in appearance 
it differs widely from that plant. R . bryoides forms hard and compact 
knobby masses in which the numerous branches are so closely packed that 
it is impossible to thrust the finger in between, R . Gibbsii is comparatively 
laxly branched, with longer, stouter, and more erect branches, and the 
leaves are much larger. The heads are also larger, with double the number 
of florets, and the scales of the involucre are proportionately smaller and 
less numerous. 

Mr. Gibbs, who is the first to gather this interesting species, informs 
me that at a little distance it can be easily mistaken for a barren specimen 
of Helichrysum grandiceps . 

3. Myosotis (Exarrhena) Astoni, Cheesem., n. sp. 

Species M . saxosce valde affinis a quo differt ramis et foliis multo longio- 
ribus, pilis laxioribus, floiibus numerosis. 

Pexennis, undique pilis mollibus parce vestitus. Rami floiiferi graciles, 
ascendentes vel basi decumbontes, 15-30 cm. alti. Folia radicalia nume- 
rosa, 5-10 cm. longa, supra et infra pilis brevibus pare© obsita; folia 
caulina minora, sossilia. Raqomi terminales, pedunculati, simplices vel 
furcati. Flores numerosi, breviter pedicellate Corolla hypocrateriformis, 
4-5 mm. diam.; tubus cylindraceus, fauce gibbis emarginatis instructa. 
Stamina 5, sub fauci aifixa ; filamentis elongatis. 

Hah .—North Island : Mount Holdsworth, Tararua Range; altitude* 
4,000-4,500 ft,; W. Townson / B. C. Aston / 

Perennial, sparingly clothed with short soft hairs. Flowering-stems 
several from the root, slender, decumbent below, erect or ascending above, 
6-12 in. long. Radical leaves few or many, 2-4 in. long ; blade about half 
the length, 4~|in. broad, linear-obovate to oblong-obovate or oblong- 
spathulate, obtuse or subacute, thin and membranous, both surfaces 
sparsely clothed with soft white hairs; cauline much smaller, oblong or 
linear-oblong, sessile, or the lower alone shortly petiolate. Racemes pedun- 
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culato, simple or forked, many-flowered. Calyx hispid with soft white 
hairs ; lobes erect, linear-oblong, subacute. Corolla funnel-shaped ; tube 
equalling the calyx, throat with 5 scales ; limb rather small. Stamens 
inserted just beh>w the corolla-scales ; filaments long, more than twice 
the length of the anthers, which reach more than half-way up the corolla- 
lobes. Outlets ovoid, smooth and shining, dark brown. 

I describe this species with considerable hesitation, on account of its 
evident close relational rip to M. saxosa, a plant wliich lias not been seen 
binca its first discovery by Mr. Colenso, nearly sixty-live years ago. Judg¬ 
ing fiom Hooker's description, however, it differs from that plant in the 
much larger size, more slender habit, fewer , oltcr hairs, more numerous and 
larger flowers, and in the anthers not being oxsoited. 1 have much pleasure 
in dedicating it to Mr. Aston, who is doing so much towards increasing 
our knowledge of the botany of the Tararua -Range. 


Art. XXIV .—The Absorption of Moisture from the Atmosphere by Woofo. 

By A. M. Wright, F.C.S. 

[ Read before, thf Philosophical Institute oj CanUrbvnj, 1 si December ; 1909. ] 

Wool is very hygroscopic, and may contain from 8 up to 50 per cent, of 
moisture, according to the conditions of the atmosphere to wliich it is 
exposed. This is an important item in the sale of wool, and hence in Great 
Britain and on the Continent the percentage of moisture contained in wool 
to be sold must be officially determined in wool-conditioning laboratories. 

The legal amount of moisture allowed in most European countries 
is 18*25 per cent. 

The purposes of this investigation were—(1) To determine under what 
conditions wool absorbs moisture from the atmosphere ; (2) to determine 
what constituents present in wool enable it to absorb such relative^ large 
amounts ot moisture. 

The chemical composition of wool-fibre is nitrogenous, but we must 
distinguish between the true wool-fibre and the incrustating and mechanic¬ 
ally adhering matters. 

Pure wool-tibre consists for the most part of kexatiue, the characteristic 
constituent of horn, feathers, &e., and is not of constant chemical com¬ 
position. but varying in different qualities and kinds of wool. 

The incrustating and adhering matters consist of— (a) Wool-fat or yolk 
{soluble in hot alcohol); (b) other fatty matter (soluble in ether); (c) suint, 
which exudes from the body of the animal with the perspiration, and is 
sometimes known as “ wool-perspiration 55 (soluble in water); (d) adhering 
impurities or dirt mechanically mixed with the above or entangled among 
the fibres (mechanically removed after extracting the fats). 

The following are the analyses of the greasy and slipe wools of various 
kinds used in this investigation. The methods of analyses used are those 



Wright. —Absorption of Moisture by Wools. 


219 


described bj T the author,* with an additional method to determine flic 
water-soluble suint. Suint was determined in the portion of the sample 
remaining after removal of the adhering sand and dirt. After drying and 
weighing, the sample was placed in a soxhlet extraction-thimble and le- 
peatedly extracted with hot water; thereafter it was dried and weighed, 
the difference in weight from the previous weighing being suint, and the 
residue pure wool-fibre. 


Table I . — Greasy Wool. 

— 

Half-bred. 

Three-quarter-i 
bred. j 

Leif ester. 

Lincoln. 

Moisture 

16-90 

19-20 1 

17-79 

17*18 

Wool-fat 

10-68 

12-08 1 

8-94 

5*72 

Other fatty matter .. 

0-42 

0-74 I 

0-91 

0*96 

Water-soluble suint .. 

10-30 

12-72 

7-81 

2*26 

Sand, dirt, lime, &(. .. 

, 3-62 

3-94 ' 

5-10 

5*32 

Pure wool-fibre 

52-08 

1 

51-32 1 

59-43 

68*56 


ioo-oo 1 

100-00 , 

100-00 

100*00 


Table II.—-Slipe Wool. 


— 

Halt-bred. 

I Three-quarter- 
1 bred. 

•Leioesttr. 

Lincoln. 

Moisture 

12-78 

12-82 

13-37 

12*67 

Wool-fat 

6-49 

| 5-76 

3-53 

3*47 

Other fatty matter 

2-13 

2*29 

1-82 

2*05 

Water-soluble suint .. 

2-01 

1-60 

1-20 

1*04 

Sand, dirt, lime, &o. .. 

2-06 

1 3*72 

4-49 

3*85 

Pure wool-fibre 

| 73-61 

73*81 | 

1 

75-59 

76*92 


! ioo-oo 

1 100-00 

100*00 

100-00 


It will be seen from the above analyses that the slipe wools contain a 
lower percentage of moisture than the greasy wools; the cause of this differ¬ 
ence will be explained later. It is further seen that the amounts of wool- 
fat and suint are considerably less in tins slipe wools; this is only to be 
expected, for in the washing of the skins these matters are removed. 

The increase in fatty matters other than wool-fat is probably due to 
the fat and grease ou the underside of the skin adhering to the wool in 
Tubbing against the woolly side during the process of washing. 

In determining the amount of moisture absorbed by greasy and slipe 
wools, the wools were dried absolutely, and, after weighing, were exposed 
to the atmosphere of the laboratory for from twenty-four hours to 408 hours, 
being weighed at regular intervals ; at the same time determinations of the 
relative humidity and the amount of moisture in grains per cubic foot 
present in the atmosphere were made. 


* Jour. 800 . Chem. Jnd., vol. xxvii, No. 3. 1900 ; Tran'-. N.Z. Iiv*t, vol. xli, 1608. 
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The lesults obtained aie piesented in the follow mg tables (the amounts 
oi moistaie absorbed by the wools ace calculated to tne moisuite-hec 
samples) *— 

Tab III.— Greasy Wool. 


Time, m Routs. 

Moibtuio absorbed, 
per Cult. 

Relative Humidity. 

GiAins ol Water per 
Cubic Foot. 

24 

21-38 

80 

3*6 

32 

29*27 

85 

5-2 

48 

27*77 

85 

4-4 

72 

26-82 

72 

3-8 

144 

28*66 

82 

3-9 

168 

26-62 

76 

3-8 

192 

27-36 

85 

3-8 

216 

26-79 

70 

2-7 

240 

24-85 

65 

4-3 

Table IV.—Sl'pe Wool. 

Time, m Hours, 

Moistiue ibsorbad, 
t>er (Xat. 

Relauvo Humidity. 

Grams of Water per 
Cubio Foot 

24 

16-26 

80 

3*7 

26 

16-12 

75 

4-2 

48 

16-69 

81 

4-7 

72 

16*27 

78 

3*5 

96 

16*92 

80 

4-1 

144 

20-66 

95 

4-8 

168 

19-82 

87 

4-6 

180 

17-79 

60 

4-2 

192 

18-14 

80 

3*6 

200 

19-41 

85 

5-2 

216 

19-43 

85 

4-4 

240 

18-92 

72 

3-8 

312 

19*27 

82 

3-9 

336 

18-71 

76 

3-8 

360 

19*13 

85 

3-8 

384 

17*95 

70 

2-7 

408 

17*74 

65 

4-3 


From the above results it is seen that the greasy wool absorbs from 
24*38 to 29*27 per cent, moisture, whereas the slipe wool absorbs under the 
same conditions from 16*12 to 20*66 per cent. It is also seen that the 
amounts of moisture absorbed increase and decrease as the relative humidity 
rises and falls. 

It is he relative humidity of the atmosphere rather than the absolute 
amount of moisture present which determines the amount of moisture 
which wool absorbs. From the above table it is seen that the amount of 
water per cubic foot of air bears but little direct relation to the moisture 
absorbed by the wool. 
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The amount of moisture absorbed by pure wool-fibre free from indenta¬ 
tions and adhering impurities was determined, and the iesv'u» aie shown 
as follows:— 

Table V.—Pure Wool-fibre. 


Time, in Houis. 

Moibtuto absoibed, 
poi Cent. 

Rolative Humidity. 

i Grams of Water per 
Cubic Foot. 

24 

18-03 

72 

3-8 

96 

19-50 

82 

3-9 

120 

18-90 

76 

3-8 

144 

19-62 

85 

3-8 

168 

18-47 

70 

3-7 

192 

18-19 

65 

4-3 


It is thus seen that pure wool-fibre, free from all other matters, absorbs 
from 18*03 to 19*62 per cent, of moisture from the atmospheie under varying 
degrees of humidity. 

It is obvious from the above results that the pure wool-fibre cannot be 
the only matter in normal wool which causes the absorption of moistuie, 
for in the greasy wool, containing from 50 to 60 per cent, of pure wool-fibre 
it is found that the absorption of moisture is from 24 to 29 per cent, 
whereas if the pure wool-fibre were the only factor we should expect to find 
a moisrure-absorption of but from 9 to 12 per cent.; and in slype wool, con¬ 
taining from 70 to 80 per cent, pure wool-fibre, we find a moisture absorption 
of from 16 to 20 per cent., whereas it should be only from 14 to 15 per cent. 
It is thus apparent that there are other factors which determine the amount 
of moisture absorbed. 

It is probable that the relatively high amounts of moisture absorbed by 
pure wool-fibre is due to the very large surface-area presented to the atmo¬ 
sphere in proportion to the weight of the fibre. 

A number of wool-fibres, each 3 in. long, were counted and weighed, and 
the following results calculated: 13,100 fibres of half-bred wool, each 3in. 
long, weighs 1 gram; 12,500 fibres of three-quarter-bred, each 3 m. long, 
weighs 1 gram; 9,100 fibres of Leicester, each 3 in. long, weighs 1 gram; 
7,800 fibres of Lincoln, each 3 in. long, weighs 1 gram. 

If we take the average diameter of each of the above classes of wool as 
given in the following table, it will be found by calculation that the suifacc- 
area of 1 gram of wool is as follows :— 

Diameter. Surface-area of 1 Gram. 

Half-bred .. .. .. 0*0008 in. 98 sq. in. 

Thi^e-quarter-bred .. .. 0*0010 in. 118 sq. in. 

Leicester .. .. .. 0*0016 in. 136 sq. in. 

Lincoln .. .. .. 0*0018 in. 132 sq. in. 

It will be seen that the large surface-area is an important factor in con¬ 
sidering the relatively large amount of moisture absorbed by the fibre. 

The wool-fat was examined, and it was found capable of absorbing up 
to 17*2 per cent, moisture when spread thinly on a watch-glass; but even 
with the inclusion of this factor it is not possible to account for more than 
1 or 2 per cent, of the moisture absorbed by the normal wool-fibre. 
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The water-soluble suini, or wool-perspiration, was examined, with the 
result that it was found that very large amounts of moisture were absorbed 
by this constituent. 

Table VL— Water-soluble Rutntt. 


Time, m Hows. 


24 

48 

72 

96 

120 

114 


Moisture absoibcd, 
]>oi (YmiI. 


60-13 

66-12 

65- 50 

63- 55 

64- 76 

66- 24 


Relative Humnlilv. 


85 

70 

65 

72 

80 


(bams ol Water pel 
Cuba Fn<»t. 


3-8 

3-8 

2- 7 
4*3 
3*1 

3- 8 


The results presented above show that here also the moisture absorbed 
varies with the relative humidity. 

It is at once apparent that the suint, although present in amount of only 
1 or 2 per cent, in some wools, and up to 12 per cent, in others, is responsible 
for a relatively large amount of moisture absorbed by the normal wool-tibres. 

In slipe wools this material is largely washed out during the treatment of 
the skins, and its presence in greasy wools accounts for the increased power 
of moisture-absorption shown by these wools, and is an important factor in 
determining the amount of moisture that can be absorbed by the wool-fibre. 

In determining the absorption of moisture by slipe wools it was found 
that the fatty matter other than wool-fal, which is present in slipe wool to 
a greater amount than in greasy wools, had the power of slightly retarding 
the absorption of moisture. This fatty matter, as has already been pointed 
out, is picked up by the wool from the greasy underside of skin during the 
washing process. 

In the following experiments the natural wool-fat was first removed by 
extraction with hot alcohol, and the wool, after drying and weighing, was 
exposed to the atmosphere, and the amount of moisture absorbed deter¬ 
mined ; thereafter the other fatty matter was extracted with ether, and, 
after drying and weighing, was again exposed to the atmosphere under 
similar conditions of relative humidity, and the moisture absorbed noted. 

In all eases the wool absorbed more moisture when the foreign fatty 
matter was removed than in its presence. The results obtained are shown 
in the following table :— 

Table VH. 


Moisture absoiM in Pro- Moisture absoibed in Ab- 


Foreign Fatty Matter. 

senee of Fatty Matter, 
pei Cent. 

sence of Fatty Mattel, 
per Cent. 

2-06 | 

10-70 

11-07 

2-16 

9-38 

9-92 

2-60 

9-22 

9-98 

2-88 

9-98 

10-18 

3-28 

9-95 • 

11-13 
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It is probable that the fatty matter forms a dim over the surface of the 
wool, and, being itseli impervious to moisture, thus retards to a certain 
extent the moist ure-absoiption by the fibre and the other constituents of 
the wool. 

Another point of considerable interest in connection with the foreign 
tattv matter present in slipe wool is that it is an oxidizable fat, and it is pro¬ 
bably this hit ulin h caused the rise m temperature m certain of the bales 
oi vool experimented upon by the Wool Fires Commission,**" Nos. 6 and 12. 

In this connection it is of inieiest to icier to the reports by Mr. JEt. J. 
Fnswell and Dr. J. S. Haldane} oil these experiments. 

Mr. Friswell states, “Another most interesting point is the fact that 
the oxidation ot the grease by air and moisture (to which I attributed the 
fires on the s.s. “ Gothic ") is proved by these experiments. I have ex¬ 
tracted the grease from Nos. 6 and 12, and have found it oxidized, and 
lubber- or varnish-like in character/’ Dr. J. N. Haldane states, “The 
results of the tests quoted in your letter are. T think, \eiy instructive. They 
seem to mo to point to this : that the rise in temperature of the bales was 
due to some substance (probably an oil) capable of combining with oxygen 
at a comparatively low temperature, and so producing heat; that the 
amount of this substance is \erv small, since the process practically comes 
to an end after about a fortnight, and that more or less of this substance 
was present in all the bales tested.” 

This fatty matter has been found in greater or smaller amounts in all 
slipe wools examined, but the amount present, while it is undoubtedly 
capable ol producing heat by oxidation in the presence of air and moisture, 
is relatively so small that even should oxidation take* place the heat gene¬ 
rated cannot be very great. Where the amount of foreign fatty matter i& 
high, of course a very serious danger does exist, as, for instance, in the 
case of a wool containing only from 6 to 10 per cent, moisture, but from 
34 to 36 per cent, foreign fatty matter of an oxidizable nature.} 

Summary. 

The results of this investigation show that the amount of moisture 
which a wool can absorb from the atmosphere depends on seveial factors. 

1. The relative humidity of the atmosphere determines the amount of 
moisture which a dry wool will absorb, more moisture being absorbed dui’ing 
a period of high relative humidity than when the humidity is low. 

2. Pure wool-fibre, of which greasy wool contains from 50 to 70 per cent., 
and slipe wool about 75 per cent., can absorb from 18 to 20 per cent, of its 
weight of moisture from the atmosphere. This amount is not sufficient to 
account for all the moisture absorbed by the dry normal wool-fibre. 

3. Natural wool-fat, present in greasy wool in amounts up to nearly 
17 per cent., and in slipe wool to about 6.] per cent., is capable of absorbing 
about 17 per cent, of its weight of atmospheric moisture. 

4. Suint, or wool-perspiration, can absorb from 60 to 67 per cent, of its 
weight of moisture when exposed to the atmosphere, this matter being very 
hygroscopic, and is piescnt in greasy wools in amounts up to nearly 13 per 
cent., and in slipe wools to about 2 per cent. 

* Kept. Comm, on Fires on Wool-ships, Exhibit 40, p. lxxxui. 

t Rupp. Rept. Comm, on Fies on Wool-ships, p. 0. 

j Kept. Comm, on Fires on Wool-ships, p. Ixxxv ; Joum. Roc. Chem. Inch, vol. xxvh, 
No. 13. 
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5. Fatty matter other than natural wool-fat, present in slipe wools to an 
amount of from two to six times that found in greasy wools, and picked up 
by the wool from the greasy underside of the skins during the washing 
process, has a retarding effect on the amount of moisture absorbed. 

By thoroughly washing wool, as in the case of slipe wools, not only are 
the incrustating and adhering matters washed out, and so a less weight of 
the product obtained, but a further deduction in weight has to be allowed 
for, because the wool is incapable of absorbing the same amount of moisture 
from the atmosphere which it could absorb in a greasy state, before the 
natural fat and suint were partially removed. The amount of moisture 
which slipe wool can absorb from the atmosphere does not reach the legal 
standard of 18-25 per cent, allowed. 

For permission to publish these results the author desires to thank 
the Christchurch Meat Company (Limited), in whose chemical laboratory 
at Islington most of the work in connection with this investigation was 
carried out. 


Art. XXV.— The Formaldehyde Method for the Estimation of Nitrogen in 

Organic Substances . 

By A. M. Wright, F.C.S. 

[Read before the Philosophical Institute of Canterbury , 1st December , 1909.] 

The reaction between ammonia and formaldehyde, whereby hexamethy¬ 
lenetetramine is formed, has been used for some time as a means of esti¬ 
mating formaldehyde, but the reaction has only recently been utilised for 
the estimation of ammonia. 

Bennett* has shown that the reaction can be made use of for the esti¬ 
mation of nitrogen in certain organic substances after digestion with sul¬ 
phuric acid according to the well-known Kjeldahl method. He applied 
the method particularly to the determination of nitrogen in leather-factory 
control, and has shown that accurate results can be obtained for nitrogen in 
leather and tannery lime liquors. 

The substance under examination is digested with sulphuric acid and 
sulphate of potash until the liquor is clear ; the excess of acid is neutralised 
with sodium-hydrate solution, using phenolphthalein as the indicator; a 
neutral solution of formaldehyde is added, liberating the sulphuric acid 
present in combination with ammonia ; hexamethylenetetramine is formed, 
which is neutral to phenolphthalein; the liberated acid is titrated with 
decinormal alkali-solution until the pink colour returns. 

It is not so much claimed that this method effects a saving of time, but 
rather that no special apparatus is required for carrying out the determina¬ 
tion, the whole operation being conducted in one flask. 


* Journ. Soc. Chem. Ind., vol. xxviii, 1909, pp. 291, 292. 




Wright. —Estimation of Nitrogen in Organic Substances. 225 

The author has investigated this method as applied to the estimation 
of nitrogen in meat-products, organic nitrogen in fertilisers, and dried 
tankage and blood. 

The following results were obtained, the amounts of nitrogen found by 
the formaldehyde method and the Kjeldahl method being shown :— 



Meat-extract. 



Nitrogen found (per Cent.). 


Formaldehyde 

Kjeldahl 


Method. 

Method. 

Sample No. 1 

.. 844 

8-42 

2 

.. 9-02 

9-02 

3 

.. 8*76 

8-76 

4 

.8-58 

8-56 

Mixed Commercial Fertilisers. 


Sample No. 1 

.4-23 

4-23 

„ 2 

.4-26 

4-25 

3 

.. 2-74 

2-74 

„ 4 

.2-88 

2-88 

5 

.3-96 

3-98 

6 

.3-72 

3-72 

„ 7 

.4-25 

4-27 


Dried Tankage. 


Sample No. 1 

.7-26 

7-26 

2 

.8-31 

8-32 

„ 3 

.6-72 

6-72 

„ 4 

.8-26 

8-26 

»> 5 

.7-33 

7-33 

„ 6 

.7-21 

7-20 

7 

.8-08 

8-08 


Dried Blood. 


Sample No. 1 

.12-74 

12-74 

„ 2 

.13-22 

13-20 

„ 3 

.13-04 

13-04 

„ 4 

.14-26 

14-26 

» 5 

.13-88 

13-87 

„ 6 

.14-62 

14-52 


For permission to publish these results the author desires to thank the 
Christchurch Meat Company (Limited), in whose laboratory at Islington 
most 'of the work in connection with this investigation was carried out. 


8—Trans. 
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Art. XXVI .—Bionomic Observations on certain New Zealand Diptera. 

By David Miller. 

[j Head before the Otago Institute, 8 th June , 1900.] 

This paper is composed from the notes on the Diptera which I have col¬ 
lected in Otago during the last two seasons.* The species dealt with are to 
be found described in the “ Synopsis of the Diptera Brachycera of New Zea¬ 
land” (Trans. N.Z. Inst., vol. xxxiii), by the late Captain Hutton; those 
described elsewhere have the references attached. Only a few of the 
more common species are figured in colour in this paper, as diagrams 
and coloured plates of all the species will appear later in a series of papers 
which I hope to publish, dealing with both new species and those flies 
already described by Captain Hutton. Where it is deemed necessary, I 
insert a brief account of the general characters and habits of the families. 

I am indebted to Professor Bonham for his invaluable suggestions during 
the preparation of this paper. 

To avoid repetition I shall here give a description of the general fea¬ 
tures of the localities mentioned :— 

Ocean Beach forms the ocean side of the isthmus connecting Otago 
Peninsula with the mainland. This isthmus, which is about a mile in 
width, is formed, for the most part, of blown sand and alluvium, and 
is bounded on the opposite side to the beach by tho mud-flats at the head 
of Otago Harbour. The sandhills of Ocean Beach are covered with lupin- 
bushes and marram-grass. 

Tomahawk is separated from Ocean Beach by Lawyer’s Hoad. Behind 
the sandhills of Tomahawk is a lagoon into which run tho streams from 
the surrounding hills; the overflow finds a course over tho sand to the 
soa. Lupin-bushes and marram-grass abound. 

Furabmui is the district to the north of Ol ago Hoads. The coast¬ 
line of this locality is formed of a series of precipitous headlands with 
intervening sandy beaches, behind each o£ which there generally exists a 
niud-flat or swamp fed by streams originating from the hills. Of those, 
Mu7dering Beach is a short strip of sand, surrounded by steep hills, and 
backed by a swamp in which rushes and other forms of vegetation grow. 
Long Beach is a stretch of sand of considerable length, and an extensivo 
area of cultivated land (often under water) exists behind the sandhills. 
Mapotaki Beach faces the north (the last, two face the north-oast), and is 
somewhat similar in form to tho preceding, differing in the fact that tho 
soa gains an entrance to the mud-flat by a small stream which runs across 
the beach after draining the swamp. The surrounding hills of Purakanui 
are in places covered with what remains of the native vegetation. 

Mount CargiU (2,232 ft.) is situated toward the north of Dunedin, and 
is still more ox less covered by the native bush, which is either being felled 
or burned off. 


* Owing to the loss of a note-book, the remarks concerning several of the species 
mentioned below are somewhat meagre. However, since these observations went to 
press, additional facts have been collected for another paper, whioh I propose to publish 
as soon as possible. 




Miller. — Bionomtc Observations on New Zealand Diptera. 


227 


The Nuggets is a rocky headland about sixty-five miles south-west of 
Dunedin. To the north of this headland are extensive stretches of sandy 
sea-beaches backed by dense native undergrowth ; in certain places swamps 
exist. 

Barewood is situated inland, about twenty-five miles north-west of Dun¬ 
edin, and about 820 ft. above sea-level. This locality is well named, the 
vegetation consisting of tussock, matagouri scrub, and a small plant with 
a yellow flower called the Maori onion (Bulbinella Hookeri). The Taien 
River runs, in a deep gorge, through this locality. 

Taieri Mouth is the name applied to the beach where the Taieri River 
meets the sea, about twenty-two miles south-west of Dunedin. This beach 
has much the same formation as that at the Nuggets. 

Series ORTHORRHAPHA BRACHYCERA. 

Fam. Stratiomyid^e. 

The members of this family inhabit flowers, and vary in size, some 
being small, while others are inclined to be large. Certain of the species 
are distinguished by the bright green of the abdomen. 

Beris violacea. 

This is a small species measuring about 4 mm. in length. I found a 
single specimen at the head of Mapotaki Bay in November (1907) ; this 
fly was resting on a bramble-bush growing near the mud-flat, which is 
covered by the sea at high-tide. 

Odontomyia chloris. (Plate XXVIII, fig. 1.) 

Common during the season, but not to be observed in swarms. In 
January (1908) I captured two specimens on the sea-beach of Taieri Mouth, 
where, I think, they had been blown from the swamps behind the sand¬ 
hills. The weatheT was very warm, sunny, and windy. At Roslyn, during 
February of the same year, I captured another specimen, which was at rest 
on a daisy exposed to the sun. Two more specimens were found in 
January (1909) on Murdering Beach, and under similar weather conditions 
to the preceding. Specimens of this species are common in gardens, and 
may be found in most situations. 

Odontomyia collina. 

About the same length as the preceding, but sometimes smaller, the 
sexes differing in size. One bright, warm, and windy day during December 
(1908) I captured a single specimen at Barewood, Central Otago. 

Fam. Asilim: (Robber-flies). 

Robber-flies, the most predaceous form of Diptera, are, as a general rule, 
large insects which prey upon others. When a victim is captured, the 
asihd bores a hole in the thorax by means of the horny proboscis, and 
thus obtains the nutritive portions of the prey. 

Saropogon fugiens. (Plate XXIX, fig. 4.) 

During December (1907), at Taieri Mouth, this fly was exceedingly 
common. A number were captured among long grass near the bush. 
Vast numbers were found lying in a helpless condition at the margin of 
the sea, into which they had been blown by a strong offshore wind. I 
8*—Trans. 
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observed one specimen, which, had been wet, struggle to a dry piece of sand 
(about a quarter of an inch in diameter), and, mounting this, stand up with 
its feet held closely together and stretch out its wings to dry in the 
wind. In this, I think, it would have been successful had it not happened 
that a wave coming up a little farther than usual enveloped the fly, and 
carried it back into the struggling mass of its fellows. As the tide went 
out there was left stretching along the beach a sinuous line composed 
of these flies and also representatives of other genera. Enormous numbers 
of Dyptera are thus destroyed. When walking along Ocean Beach one 
day 1 was surprised to see a black continuous band stretching along 
the sand as faT as the eye could reach ; on examining it I found this dark 
line to be composed of myriads of small black flies belonging to the 
family MycetopMuLcs, which were evidently carried there by a strong 
breeze. 

Saropogon hudsoni. 

Pound at Taieri Mouth in company with S. jugiens. I also captured 
a single specimen on Mount Cargill during February (1909); the weather 
was very hot and sunny, there being no wind. 

Itamus varius. (Plate XXIX, fig. 6.) 

Captured on the sea-beach at Taieri Mouth, January (1908). This fly 
was not then common: only a single representative was captured ir bhis 
locality. It was more abundant at Barewood, Central Otago, where I 
captured several during December (1908). The specimens observed at 
Barewood would, when approached, either fly for a short distance and 
again alight or run into a tussock. 

Fam. THEREVIDiE. 

The members of this family are not so active as those of the Asilidm , 
but otherwise they agree in habits. 

Anabarhynchus bilineatus. 

Length, 16 mm. I captured a single specimen at Taieri Mouth, Janu¬ 
ary (1908), and two on Murdering Beach during the same month of the 
following year. This species is not common; it is to be found on sand¬ 
hills during warm weather. 

Anabarhynchus micans. 

Smaller than the preceding, being about 10 mm. in length. This species 
does not appeaT to be common, since only two specimens were found, on 
ivy, in the sun, at Boslyn, November (1907). , i 

« 

Fam. Empidid,®. 

These flies are predaceous in their habits, and are seldom found in 
barren situations, on account of the presence in these localities of their 
more powerful allies, the Asilidm. 

Hilara fulvipes* 

This is a small, abundant species, about 4 mm. in length, to be 
found in swarms hovering over bushes and flowers from November to 
February. 
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Fam. Dolichopodiix 2 E. 

The males of this family boar sexual ornamentations on tie legs, lead, 
the third joint of the antennae, as well as on other parts. The species 
of this division are small. 

Psilopus mobilus. 

Very common in the bush at Taieri Mouth during January (1908). 
These flies were found, basking in the sun, on tree-trunks. I captured 
only two at Murdering Beach in January (1909), and these were resting 
on rushes which grew in a swamp behind the sandhills. 

Series CYCLORRHAPHA ASCHIZA. 

Fam. Syrphid^j (Hover-flies). 

The members of this family are both large and small, and are beauti¬ 
fully coloured with yellow and green. They are usually found hovering over 
flowers in the sun, and can be recognised by their mode of flight alone, 
which is described thus by Kirby : “ They hover motionless in the air, 
and, if alarmed, dart off with a rapid motion that the eye cannot follow, 
and hover again as soon as they stay their course.”* The larvae are 
beneficial to gardeners, as they destroy large numbers of injurious insects. 

Eristalis tenax (introduced). 

Abundant everywhere from February to March; also found—but in 
decreasing numbers—in April and May. This species is found hovering 
about flowers in the sun. When it alights, the abdomen may often be seen 
moving up and down, and the wings are held in such a position as to expose 
the abdomen. I observed a specimen feeding on the pollen of a dande¬ 
lion : the fly took hold of the stamen of a flower with its proboscis—which 
appears to be bifid at the distal extremity—and passed it once or twice 
up and down the stamen in order to rub off the pollen. After this opera¬ 
tion had been indulged in two or three times, the fly held out its proboscis 
at full length, and moved the bifid portion as if it were in the act of tasting. 
Another specimen I observed to rest on the broken end of a holly-twig, 
by alighting so that the sharp edge of the broken twig came between the 
bases of the fore and middle legs ; the fly steadied itself with the posterior 
tarsi pressed against the sides of the twig, while it cleaned its fore tarsi 
and proboscis; the middle logs meanwhile were outstretched. This speci¬ 
men remained thus for about four minutes. 

Helophilus trilineatus. (Plate XXIX, fig. 5.) 

Not very common. I captured one specimen at Taieri Mouth in Janu¬ 
ary (1908) as it alighted on a blade of grass in the sun. At Roslyn, during 
February of the same year, two were obtained resting on a marigold-flower 
exposed to the sun. 

Helophilus antipodus. 

Found at Roslyn, November (1908). I captured this species amongst 
some long grass in the sun, the day being very warm. A laTge number 
were observed hovering over a stream on Mount CaTgill during February 


* I have lately observed a distinct difference between the flight of 8. nova-zecdanctite 
and that of If fasciatum : the movement of the former being jerky contrasted with 
the gliding motion of the latter. 
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(1909), and in the same month, as well as in March, several were captured 
on the hills of Purakanui. II. antipodus produces, during flight, a hum¬ 
ming sound like that of a bee, but of a more acute tone. 

Helophilus ineptus. 

Common at Boslyn during February and March (1909). One very- 
hot and sunny day in January I captured this fly on the banks of a small 
stream above Murdering Beach. 

Helophilus chathamensis. 

There is no record of this fly having been found before in New Zealand, 
since Captain Hutton’s specimens were captured at the Chatham Islands. 
I found an individual on the sea-shore of Taieri Mouih, where it had been 
blown by a strong wind, in January (1908), and the following month 1 
captured another hovering above a clump of marigold-flowers at Boslyn. 
On a small cliff at Tomahawk, during October (1908), a large number were 
taken while at rest on or hovering over some wild flowers attached to the 
rock; at the foot of this cliff a stream runs into the sea. 

Helophilus latifrons. 

Captured on a hillside near the bush at Taieri Mouth, December (1907). 
Two specimens were obtained at Boslyn during September (1908), and two 
more from Tomahawk in the following month. 

Syrphus novae-zealandiae. (Plate XXIX, fig. 1.) 

One of the most abundant of New Zealand Syrphids : it is to be found 
everywhere during the season, appearing about September and becoming 
less common in April; only a few are to be seen during May, and then only 
in sunny weather. This species varies greatly in colour, the yellow being 
in some a deep in others a very light shade, and may even be tinged with 
green. If a specimen be captured shortly after it has emerged from the 
pupa, the yellow spots are transparent, the black colour transmits the 
light, and thus the organs contained in the abdomen are rendered visible. 
I kept two specimens in confinement — a male and a female — for a few 
days. The male flew about more than the female, the lalier feeding, 
most of the time, on the pollen of daisies which I had put in for food. 
These observations were made during May (1909), at which period the 
weather was becoming cold, so that the Syrphids were inert; but on the 
application of a little warmth they immediately showed signs of returning 
animation — the female returned to the flowers, while the male amused 
itself by endeavouring to find an exit. After a few minutes the female 
would stop feeding and stretch out the proboscis to its full length; this 
action having been accomplished once or twice, feeding was resumed; 
occasionally the fly would rub the proboscis with the fore tarsi. When 
this species alights, the wings are either held outstretched or folded over 
the abdomen, which is frequently kept in motion, as in E . tenax. On a 
drop of nitric acid being held about a quarter of an inch from the antennse 
of a female, the fly immediately started back or dodged from side to side, 
endeavouring to avoid the acid; when held at the side of the thorax the 
acid did not appear to affect the specimen. 

Syrphus ortas. (Plate XXIX, fig. 2.) 

L t This species is rare. I have found only one specimen, which was resting 
onTa dandelion exposed to the sun—Boslyn, September (1908). 
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Melanostoma fasciatum. (Plate XXIX, fig. 3.) 

Common; usually to be observed from January to April. I found 
no specimens at Taieri Mouth at the beginning of 1907, but they were 
abundant at and round about Dunedin during January 1908. A large 
number were captured amongst long grass and upon rushes growing in 
swamp exposed to the sun. 

Series CYCLORRHAPHA SCHIZOPHORA. 
Division 1.—MUSCIDiE CALYPTRAm 
Fam. (Estrid.®. 

Gasterophilus haemorrhoidalis (Bot-fly, introduced). 

During February (1909) I observed a large swarm hovering about a 
young horse, attacking the animal at the knees and sides, and, as they 
flew about the place upon which they wished to alight, they would sud¬ 
denly dart in and out, each time coming into contact with the horse’s 
flesh. 

Fam. Tachinid^i. 

This is an extensive family, the members varying more or less in size; 
they abound in various situations, some in barren localities, others upon 
the inflorescences and leaves of plants ; they are parasitic, at certain stages 
of development, upon the larvoo of other insects, thus being invaluable 
factors in the destruction of injurious species. 

Macquartia subtilis. 

Not common. This species was captured on a hillside near the bush 
at Taieri Mouth one very sunny day in December (1907). 

Calcager turbidum. 

A single specimen was captured amongst long grass in the evening, at 
Roslyn, February (1909), and another on the sandhills at Ocean Beach 
during May of the same year. 

Hystricia lupina. 

Very common on the tree-trunks of the bush at Taieri Mouth, Decern- 
btr (1907), but 1 only found a single specimen on a flax-leaf at Tomahawk, 
October (1908). 

Hystricia pachyprocta. 

Captured in large numbers, together with the preceding, at Taieri 
Mouth, December (1907). I obtained another specimen at Mount Cargill, 
February (1909). 

Occisor versutus. 

Not common. I have only a single specimen, which was captured on 
Mount Cargill during February (1909). 

Proscissio cana. 

Not common. Specimens captured during December (1908) at Bare- 
wood, Central Otago. 
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Phorocera marginata. 

Common. Captured on a rod rata bush at Roslyn, September (1908), 
and on a laurel hedge during May (1909). 

Phorocera tecta, (Hutton, Trans. N.Z. Inst., vol. xxxvi, p. 151.) 
Co mm on at Barewood, Central Otago, during December (1908). 

Phania verecunda. 

I have only obtained a single specimen ol this species, which was cap¬ 
tured by sweeping the not through long grass at Roslyn, February (1909). 

Fam. Saroophagid^i (Flesh-flies). 

The members of this family are to be found upon decaying animal and 
vegetable matter. 

Sarcophaga impatiens. (Plate XXYHI, fig. 2.) 

This common fly is found in most situations. Dui-ing December (1907), 
at Taieri Mouth, I captured a specimen near a swamp. About the middle 
of June (1908) I picked up another individual which was lying on the 
Tomahawk sea-beach, and several were obtained from the swamp behind 
Murdering Beach during January (1909), as well as from Long Beach during 
the two following months of the same year. 

Fam. Musoidje (House-flies ; Blow-flies). 

Lucilia caesar (Green Bottle-fly, introduced). 

Abundant everywhere, living upon decaying animal matter. 

Calliphora erythrocephala (introduced Blow-fly). 

Abounds in all situations. 

Calliphora quadrimaculata. 

The common New Zealand blow-fly. Abundant throughout the season 
from about September onwards. 

Calliphora hortona. 

Common. During October (1908) I captured a large number on Ocean 
Beach. On stirring up the heaps of dried seaweed which lay about the 
sand above high-water mark I was surprised by the large numbers of this 
species which emerged, together with numerous semi-transparent flies. 
By examining the latter J found that they were specimens of C. hortona 
which had evidently just completed pupation. When first observed, the 
wings were crumpled or folded up longitudinally along the margin of the 
dorsal surface of the abdomen. At this stage the whole body was greyish 
in colour, and the abdomen, when held to the light, was seen to be semi¬ 
transparent. After about three hours the coloration of the mature fly 
began to develop: the abdomen became opaque and assumed the final 
blue tint, the thorax became gradually darker, the bristles took on their 
permanent colour, and the wings unfolded, the whole fly becoming trans¬ 
formed in colour. Before this transformation commenced, the ptilinum 
projected considerably, but was gradually withdrawn as the fly became 
mature. The wings of this species presented a peculiar appearance im¬ 
mediately after they had unfolded: two cross veins, connecting the first 
and second longitudinal veins, were absorbed as maturity approached. I 
have observed this structure in the wings of other genera. 
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Calliphora icela. 

This species is common throughout the season. 

Calliphora antennatis. 

Evidently rare. I have captured three specimens in all—one at Ocean 
Beach, October (1908); a second on the beach at the Nuggets a few days 
later; and a third at Barowood, Central Otago, December (1908). 

Calliphora laemica. 

Found in most localities during the season; common. 

Muscina stabulans. 

Not uncommon. I captured a number at Roslyn during September 
(1908 and 1909); also in May and October (1908). 

Fam. AOTHOiomai. 

Trichophthicus maculipennis. 

I captured a single specimen on a very warm day at Roslyn, February 
(1909). 

Trichophthicus dolosus. 

Three specimens were captured at Purakanui during January (1909), 
and two others at Dunedin in the following month. 

Trichophthicus melas. 

I captured one specimen during a very sunny day, at Roslyn, November 
(1908); two more wore obtained from Mount Cargill, also during a sunny 
day in February (1909). 

Trichophthicus limpidus. 

Abundant. Found in a swamp at the Nuggets, October (1908), and 
captured in a swamp behind the sea-beach of Murdering Bay during Janu¬ 
ary and February (1909). 

Trichophthicus carbonarius. 

Not very common. In October (1908) four specimens were obtained 
from a swamp at the Nuggets, and only one from among rushes, Pura¬ 
kanui, February (1909). 

Trichophthicus ordinatus. 

Two specimens were captured in a swamp at the Nuggets, October 
(1908). 

Trichophthicus villosus. (Hutton, Trans.* N.Z. Inst., vol. xxxiv, p. 171.) 

Abundant. This fly is recorded from the Auckland Islands, but not 
from New Zealand, by Captain Hutton. Taken in large numbers from 
a swampy locality at Purakanui, January (1909). 

Limnophora rapax. (Plate XXVIII, fig. 3.) 

Common during December (1908) and January (1909) at Roslyn, and 
on the banks of a stream on Mount Caxgill. 

Homalomyia canicularis. 

A common house-fly, which is introduced. 
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Homalomyia.' fraxinea. 

Not common. Two specimens were t aplured on Mount Cargill, Febru¬ 
ary (1909). 

Coenosia algivora. 

This species was common on sandhills and patches of dried kelp during 
October (1908) at the Nuggets, and less common at Ocean Beach, March 
(1909). 

Division II.—MUSCIDiE ACALYPTRATJ5. 

Fam. Phycodromud.®. 

Ccelopa monstruosa. 

Not common. Found on sea-beaches during the whole year, several 
being captured near the mud-flats at the head of Otago Harbour in the 
middle of winter (1909). If examined mici oscopically, the contents of the 
stomach are found to be composed of various portions of alga\ upon which 
the fly evidently feeds. This species is not veiy rapid in flight, and, since 
it only flies for a short distance near the ground, it can easily be run down; 
when on water it rests with the wings incumbent, and supports itself by 
placing the five tarsal joints along the surface. Being aquatic, this fly 
runs moie Tapidly on water than on land. If it happens to alight on its 
back, it wriggles about on the distal extremities of the long femora until 
it rights itself. The habits of this species aie, generally speaking, sluggish. 

Fam. Helomyzimj. 

Helomyza scutellata. 

Common. Several specimens were captured on a window at the 
Nuggets during October (1908), and in the bush of the same locality; 
others were found in a swamp behind Murdering Beach, January (1909), 
and at Roslyn in February of the same year. 

Fam. Sciomyzidje. 

Trigonometopus bipunctatus. 

Common. Has been previously captured at the Chatham Islands, but 
not in New Zealand. Found in the same localities as (\ monstruosa, and 
resembles that species in being aquatic as well as in its mode of flight. It 
burrows in the sand under the heaps of dried seaweed. This fly did not 
suffer from being placed in a jar of water which I kept agitated, and from 
which the specimen flew when the water was allowed to become smooth. 
I hold another specimen under water for a short time (a minute and a 
quarter), but when released it rose to the surface, ran about for a few 
seconds, and flew away. This species is buoyed up by the numerous 
globules of air which adhere to the bristles and hairs, 

Fam. Sapromy 

Sapromyza dichromata. 

Not uncommon. 

Lauxania bilineata. 

Abundant about Dunedin from November (1908) to February (1909). 
To be observed resting upon grass, lupin-bushes, and other foims of vege¬ 
tation. 
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Fam. Ephydrinid^e. 

Ephydra aquaria. 

An aquatic fly abounding on the surface of pools and on the damp banks 
of streams on the soa-shore. From my observations, they are to be found 
from January to May (1909). The lame live in saline pools on the sea¬ 
shore, and have been described by Dr. Bonham in the Trans. N.Z. Inst., 
vol. xxxvii, p. 308. 

Domina metallica. 

A minute fly about 2 mm. in length. This species is not common, only 
two specimens having been obtained, during August and September (1908). 

EXPLANATION OP PLATES XXVIII AND XXIX. 

Plate XXVIII. 

Fig. 1. Odontomyia cWoris. 

Pig. 2. Sarcophaga impatiens. 

Fig. 3. Limnophora mpax 

Plate XXIX. 

Fig. I. Syrphus novee-zea^andioe. 

Fig. 2. Abdomen of Syiphis ortas. 

Fig. 3. Abdomen of Metanoetoma fasciatum . 

Fig. 4. Satopogon fuqi'm. 

Fig, 5. IIeIophi r us bUineatus. 

Fig. 6. Itamui varius. 


Art. XXVII ,—A New Species of Empis. 

By David Miller. 

tHead be foie the Otago Institute, 12 th October, 1909.] 

This is the first of a series of papers dealing with new species of New 
Zealand Diptera, as they accumulate in my collection. 

Fam. EMPIDHLE. 

Genus Empis, Imams. 

Hutton, Trans. N.Z. Inst., vol. xxxiii, p. 30. 

Empis otakouensis,* sp. nov. 

Male and female. Head spherical (fig. 2), borne by a short neck; eyes 
bare, dichoptic; ocelli present; occiput with short bristles, elongated at 
the ocelli to form two pairs of vertical and a single pair of post-vertical 
bristles, directed forward; fronto-orbital bristles short, extending to the 
base of the antennae; frons, vertex, and occiput dark brown, covered with 
silvery-grey tomentum; first and second joints (e, /) of antennae bristly, 
not elongate, same colour as the irons, third joint (c) not bristly, elongated, 

* The zur le “ otakouensis” is derived from that of a Maori village known as Otakon, 
situated a sL-rt distance from Taiaroa Head, and not far from the locality where this 
species was found. 
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darker than the preceding;, bearing a shorter terminal style (d ); face covered 
with silvery tomentum, oral margin surrounded by long silvery hairs which 
extend posteriorly toward the occiput; proboscis (a) rigid, tapering to a 
poiitt which is bifid, directed downwards, about one and three-quarters 
the length of the head, dark brown, shiny ; palpi (6) about as long as the 
proboscis, club-shaped, silvery grey, bearing long silvery hairs. 

Thorax: pleurae brown, covered with silvery tomentum; metapleurae with 
a tuft of hair, dorsum brown, with two darker longitudinal stripes; bristles 
short anteriorly, but longer posteriorly; a medium-sized bristle on each of 
the alar frena near the wing-bases ; humeri silvery, as also are the hairs and 
the margin of the dorsum; scutellum silvery grey, with several medium¬ 
sized marginal bristles; halteres light brown. Wings tinged with grey, 
veins brown and faintly margined with brown, main vein grey toward the 
base, a brown elongate spot at the junction of the first longitudinal with 
the costa (fig. 1), fork of third longitudinal vein curved forward before meet¬ 
ing the costa; auxiliary vein evanescent at the tip so as not to meet the 
costa. Legs covered with weak bristles and silvery hairs, the posterior 
pair being the longest; coxee same colour as the pleurae, not elongate; 
femora, tibiae, and tarsi very dark, almost black in certain lights, covered 
with grey tomentum and with silvery reflections, the posterior metatarsi 
(a, fig. 4) and distal extremity of the femora (b) swollen ; pulvilli and ungues 
distinct. 

Abdomen linear, grey, margins of segments with silvery hairs, longer 
in the male, a system of black spots on each segment, a row existing 
along the anterior margin together with two median pairs, one on each 
side toward the margin (fig. 6). Genitalia of male (fig. 3) much swollen, 
recurved dorsally, covered with long hairs, bearing two sets of shiny reddish- 
brown claws (b) ; abdomen of female tapering to a dark point bearing a 
clump of short bristles directed forward (fig. 5). 

Length of ^ and ? , 8 mm.; of wing, mm. 

Hob. —Common during the summer on the sandhills of the sea-beach, 
having been captured on Murdering Beach during January, and also on 
Ocean Beach in the following month (1909). 


EXPLANATION OF PLATE XXX. 

Fig. I. Plan of venation of the wing (magnified). 

Fig. 2. Side view. of head: a, proboscis; 1, palpi$ e, /, 1st, 2nd antennal joints; 
c, 3rd joint ; d, terminal stylo (magnified). 

Fig. 3. Dorsal view of male genitalia, showing the claws (6) and abdominal segments (a) 
% (magnified). 

Fig. 4 Posterior leg of male, showing portion of femora (6) and swollen metatarsus (a) 
(magnified). 

Kg. t>. Side view of the posterior abdominal segments of a female (magnified). 

Fig. 6. Dorsal view of 6th abdominal segment, showing the arrangement of the spots 
fk_(magnified). 
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Art. XXVIII. — On the Influence of Ripples on the Gas Content of the 
Artesian Waters of Christchurch . 

By C. Coleridge Farr, D.Sc., and D. C. H. Floranoe, M.A., M.Sc. 

[j Read before the Philosophical Institute of Canterbury , 6th October, 1909.] 

This paper may be regarded as a continuation of a paper read before the 
Institute on the 13th July. The woik was undertaken to ascertain the 
gas content of some of the artesians about Christchurch, and how quickly 
the content was altered to the normally saturated condition by nppling 
over obstacles. The wells examined were the Museum well and the well at 
the fish-hatcheries. At the Museum a senes of four boxes was placed so 
that the water ran from one to the other in open channels. The distances 
were : From box 1 (mto which the water ran direct from the well) to box 2, 
3 ft.; box 2 to box 3, 6 ft.; and box 3 to box 4, 5 ft. The gas contents 
of these were all examined several times, with the following results :— 

Detemunation. 

Co per Litre at NJP T 

Box No. 1,— 1 2. 3. 

Nitrogen, argon, &c. •. 1845 18*65 18*45 

Oxygen .. .. .. 3*90 4-60 4-40 

Carbon-dioxide .. .. 1*00 1*40 1*10 

Box No. 2,— 

Nitrogen, argon, &c. .. 18-16 16*84 18*30 

Oxygen .. .. .. 5*00 5*80 5-00 

Carbon-dioxide .. .. 1*20 1*80 1*20 

Box No. 3,— 

Nitrogen, argon, &o. .. 17*36 18-26 

Oxygen .. .. .. 4*94 5*06 

Carbon-dioxide .. .. 1*30 0-06 

Box No. 4,— 

Nitrogen, argon, &c. .. 17*20 17*82 

Oxygen .. .. .. 5*20 5-28 

Carbon-dioxide .. .. 1*30 0*76 

Temperature of well, 12*8 C. 

The means of these are,— 

Box No. 1,— Box No. 3,— 

Nitrogen, argon, &c. .. 18*52 Nitrogen, argon, &c. .. 

Oxygen .. .. 4*30 Oxygen .. 

Carbon-dioxide «. 1*19 Carbon-dioxide 

Box No. 2,— Box No. 4,— 

Nitrogen, argon, &c. .. 17*76 Nitrogen, argon, &c. .. 

Oxygen .. .. 5*27 Oxygen 

Carbon-dioxide .. 1*40 Carbon-dioxide 

Throughout this work the C0 2 includes also any that might be given oft 
by bicarbonates in solution on heating. 

Tests were made for SH 2 and S0 2 , which showed that there was no 
appreciable quantity of either present. 

Gas Content of Water at Fish-h&tcJiery .—The water In the Acclimatisa¬ 
tion Society’s hatchery boxes was also examined, the top box of the series 


17*81 

5*00 

0*95 

17*51 

5-24 

1*03 
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being previously examined for radio-activity, and also the bottom being 
tested. 


Top box,— 

Nitrogen, argon, &c. 
Oxygen 
Carbon-dioxide 
Bottom box,— 

Nitrogen, argon, &c. 

Oxygen 

Carbon-dioxide 

Temperature of well, 12*7 C. 


Determination. 

(\c. per Litre at N.P.T. 

I. 2. 3. 

16-00 16-85 17-60 

5- 80 5-22 5-00 

2-18 1-61 1-60 

16-70 15-30 15-95 

6- 10 5-30 5-65 

1-16 2-30 2-18 


The means of these are,— 

Top box,— 

Nitrogen, argon, &c. .. 16-82 
Oxygen .. .. 5-34 

Carbon-dioxide .. 1-80 


Bottom box,— 

Nitrogen, argon, &c. .. 15*98 
Oxygen .. .. 5-68 

Carbon-dioxide .. 1-88 


As a check, the water of the Avon was examined, and the gas content 
found as follows:— 

C.c. per Litre 
at N.P.T. 

Nitrogen, argon, &c. .. .. .. .. 15-36 

Oxygen .. .. .. .. .. 7-74 

Carbon-dioxide .. .. .. .. .. 1-30 


Temperature, 11’4 C. 


which aTe just about ordinary saturation values at the temperature. 

From the above it appears that the gas content of these wells varies 
within small limits, as we are of opinion that the different values obtained 
in the several determinations of the same water are real, and are not to be 
ascribed to errors. It also appears from the mean values that the effect of 
rippling is to diminish the nitrogen content and to increase the amount 
of oxygen; and, whilst the top box of the series at the hatcheTy contains 
an excess of nitrogen over river values of 1-4 c.c. per litre, and of oxygen 
a deficit of 2-4 c.c. per litre, at the bottom box these are altered to nitrogen 
in excess 0-62, and oxygen in defect 1-06. 

As the cause of this part of these experiments was the peculiar mortality 
to be found amongst trout confined close to a well, the facts regarding this 
mortality may be briefly restated. 

Of tTout confined near the Museum well, a very large proportion die 
within a few days. Of those not dying, few escape what is known as “ pop- 
eye, 9 ’ a disease which manifests itself by a protrusion of the eyeball. This 
disease has been ascribed by Marsh and Goreham to an excess of gas, chiefly 
nitrogen, in the water. 

Of eggs hatched in the boxes we have examined at the hatchery a con¬ 
siderable proportion die, and the mortality in the egg-state diminishes 
rapidly over the series of boxes, of which the first and fifth have been ex¬ 
amined for gas content. The figures relating to these were given previously. 

Blue Swelling . — This disease attacks the young trout in the yolk-sac 
stage, and, like the three previously mentioned, its effects seem to fall off 
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rapidly as the young fry are removed farther from the well-pipe. The yolk- 
sac develops a bluish portion, and an examination of this shows it to be filled 
with a fluid, and not with a gas. 

With regard to the mortality amongst the ova, and the blue swelling, 
some experiments, which were in progress at the time the previous paper 
was read, have, with the aid of Mr. Eides, of the fish-hatcheries, just been 
completed. It will be remembered that of 15,000 eggs put in each pair 
of five sets of boxes, from box to box of which the water rippled and splashed 
down, the following were the deaths in the egg stage :— 


Box No. 1 

„ No. 2. 

„ No. 3. 

„ No. 4. 

„ No. 5. 

Thus there hatched in— 

Box No. 1 

„ No. 2. 

„ No. 3. 

„ No. 4. 

„ No. 5 .. .. . 

and of these numbers the following developed blue swelling 
Box No. 1 

„ No. 2. 

„ No. 3 .. .. .. .. 

„ No. 4 

„ No. 5. 


6,675 

5,232 

4,650 

4,713 

3,252 

8,325 

9,768 

10,350 

10,287 

11,748 

1,626 

1,269 

1,584 

1,358 

1,557 


or the following percentages of the fry which were bom. The gas con¬ 
tent of the first and last, and the radium-emanation content of the series, 
is given along with these:— 



Percentage of Fibh 


Radium 

Emanation. 


developing Blue 
Spelling. 

Gas Content. 



C Nitrogen, 16*82 " 

> 

Box No. 1 

19-5 

] Oxygen, 5-34 ] 

( Carbon-dioxide, 1-80. 

J 126 

„ No. 2 

13-0 

, , 

111 

„ No. 3 

15*4 

, , 

95 

„ No. 4 

13*0 

, , 

83 

„ No. 5 

13-0 

( Nitrogen, 15*98 
j Oxygen, 5-68 j 

C Carbon-dioxide, 1*88, 

j 69 


The acclimatisation authorities assert that the proportion of blue swelling 
in the top box to that in the bottom is usually much greater than this, and 
ascribe its comparatively even distribution over the boxes to the fact that, 
owing to conditions, eggs likely to develop it died before hatching. 

In another series of eight boxes arranged so that the water rippled from 
box to box, the ratio of blue swelling in box 1 to that in box 8 was as 
5 to 2. We have no data regarding the gas content or radium-emanation 
content of this series, but the figures given seem to show that the mortality 
amongst eggs, the blue swelling, and also the radium-emanation and the 
nitrogen content, fall off, whilst the amount of oxygen slightly increases. 
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To throw further light on the first two effects—viz., mortality amongst 
yearlings, and pop-eye—lots of ten fish were placed in each of the boxes 
1, 3, and 4 at the Museum. It was already known that both death and 
pop-eye occurred in box 2. The result of these experiments was to a 
certain extent vitiated by the extreme agility with which the fish escaped, 
even though every care was taken to prevent it. The radium-emanation 
content was, in the units we have used, as follows :— 

Box No. 1 .. .. .. .. .. 197 

„ No. 2 .179 

„ No. 3 .164 

„ No. 4 .150 

The fish were very kindly supplied to us by the Acclimatisation Society. 
From the reason given, we are unable to supply any exact data as to 
numbers, but it is unquestionable that both death and pop-eye occur most 
readily in the boxes nearest the well. Whilst this is so, of 10 fish put into 
box No. 4 on the 3rd September, 1 died on the 6th September, 1 on the 
14th September, and 1 on the 18th September. We have not recorded a 
case of pop-eye in box No. 4, though it occurred in box No. 3. 

The fish dying in these boxes were submitted to Dr. Chilton for 
examination; and he found clear evidence in some, though not in all, 
of gas emboli in the gill-filaments, and on pricking the conjunctiva of a 
fish with pop-eye, two or three bubbles of gas escaped from behind the eye, 
and the eye resumed its proper and normal position. 

An examination of a pool in the Gardens where large numbers of fish 
were kept in very close confinement for stripping purposes gave the follow¬ 
ing gas content:— 

C.c. per Litre. 

Nitrogen . • .. .. .. .. 16*95 

Oxygen .. .. .. . • .. 4*59 

Carbon-dioxide . • .. .. .. 2*16 

Temperature, 12-4 C. 

Comparing these figures with box 3 at the Museum, in which on several 
trials a large number of fish died, and in which one case of pop-eye was 
developed, it will be seen that less than a cubic centimetre per litre of 
nitrogen divides the two, and about 0*4 of a cubic centimetre of oxygen, 
and yet the difference is one of life and death. Whilst this is so, the 
radium - emanation contents are, in box 3, 164, and in the stripping- 
pool, 80. 

An attempt was made to determine the nature of the gas liberated from 
behind the eye in a fish suffering from pop-eye, by means of a spectroscopic 
examination of it, but without certain result. It is hoped to decide the 
point definitely later on. 

The whole question is one for biologists and physiologists rather than 
for physicists; and the problems suggested to them for discussion are these: 
(1) Is the difference in the amount of nitrogen sufficient to explain the 
effects, of which there are four separate ones ? (2) Are these effects due to 
an insufficiency of oxygen % or (3) are the gas emboli in the gill-filaments 
and the gas behind the eye a secondary effect caused by radium emanation, 
which is, though present in extremely minute quantities, so extraordinarily 
active a gas as to be possibly capable of producing the effect if the first two 
questions should be answered in the negative % 



Speight. — Petrological Notes on Bocks from the Kermadecs. 241 


Art. XXIX.— Petrological Notes on Bocks from the Kermadec Islands; with 
some Geological Evidence for the Existence of a Subtropical Pacific Con¬ 
tinent. 

By R. Speight, M.A., B.Se., F.G.S. 

[Bead before the Philosophical Institute of Canterbury , 6th October , 1909.] 

When the scientific party visited the Kermadec Islands in the year 1907, 
Mr. R. B. Oliver, one of its members, made collections of the rocks occur ring 
there, and subsequently submitted them to me for examination. Their 
field relations will be fully dealt with by him at a later date; but after 
a microscopical examination of the collection I feel justified in bringing 
forward at once a matter which, from what he has told me, is altogether 
apart from his own work, and may have a somewhat important bearing on 
the biological history of New Zealand. Mr. Oliver, following Mr. Cheese- 
man,* believes that the Kermadecs are oceanic islands ; but there is some 
evidence that they are built up by volcanic action on the remnants of a 
former continent which stretched south-west from Fiji and Tonga and 
probably extended so as to join with northern New Zealand. The Ker¬ 
madec Islands may be oceanic in a biological sense—viz., that their present 
fauna and flora are derived from neighbouring lands by the various processes 
of distribution, and are not a survival of that belonging to a continent of 
which they once formed part; there are facts, however, which point to a 
close connection with a continental area, if not recently, certainly in early 
Tertiary or Mesozoic times. 

Mr. Cheeseman’s conclusions were come to after a close study of the flora 
of the group. He maintained that the islands were populated by the trans¬ 
porting agency of birds, winds, and ocean-currents, and that they received 
the bulk of their plants from New Zealand, a smaller proportion from Poly¬ 
nesia, and that five species were endemic. The occurrence of Aleurites 
moluccana , the well-known candlenut of tropical regions, whose nuts 
W. H. Guppy showed could not float, is one of the special peculiarities, 
and would be very strongly suggestive of a continental connection for the 
group were it not possible that it was introduced by man. Cheeseman, 
however, does not mention this possibility. Apart from the flora, the 
existence of an indigenous rat (Mus exulans) on Sunday Island, and also 
its presence in large numbers on Macauley Island when first discovered 
by Lieutenant Watts, is suggestive of a land connection. The rat is widely 
distributed in Polynesia, and it is possible that it was introduced on Sunday 
Island either intentionally or unintentionally by Natives on their long 
sea-voyages. But Macauley Island is very inaccessible, and it is very 
improbable that they introduced it here. It must be remembered, how¬ 
ever, that this rat, which is the same as the Maori Jciore, is used as an article 
of food by the Natives of some islands even when other .supplies are plenti¬ 
ful, and also it is so widely distributed in Polynesia that conclusions to be 
drawn from its distribution are perhaps ill founded. Man has no doubt 
been responsible for its introduction into many islands. 


*Tr<ms. N.Z. Institute, vol. xx, 1888. 
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A careful examination of tlie lower forms of animal life belonging to the 
Kermadecs will ultimately provide a definite solution to tbc problem; but 
our present knowledge is by no means satisfactory, though no doubt when 
all the collections made by the party are fully worked up much additional 
information will be available. Mr. H. Muter has furnished me with details 
concerning the land Mollusca of the group, and he concludes that the islands 
are the meeting-ground for forms belonging both to Polynesia and Now 
Zealand, but that the former preponderated over the latter. The mere 
presence of land Mollusca on an island nearly five hundred miles from other 
land, notwithstanding the readiness with which they can be transported in 
the juvenile state, is certainly suggestive of a continental connection. This 
conclusion is strongly supported by the character of the marine Mollusca . 
The higher percentage of "Polynesian forms points to a closer or more recent 
connection with the islands to the north than with New Zealand ; and this 
fact is borne out by a study of the form of the sca-bottom and tho depth 
of the sea over the area through which communication probably took place. 
This conclusion is apparently at variance with that arrived at by Mr. Cheese- 
man. 

The peculiarities in distribution of plants and animals in the southern 
Pacific islands have suggested to several eminent naturalists the probability 
of the former existence of a continent in that region. They approached 
the subject from the biological side, without the advantage of the geo¬ 
logical knowledge that we now' possess. Alfred Russell Wallace says in his 
fC Island Life,” “ It is possible, too, that there may have been an extension 
[of New Zealand] northward to the Kermadec Islands, and even further, 
to the Tonga and Fiji Islands, though this is hardly probable, or we should 
find more community between their productions and those of New Zealand.” 
Wallace, however, looked to a connection with north-eastern Australia as 
being most probable. H. 0. Forbes* had a similar idea of the existence of 
a continental area in this region, and included it under the vast continent 
in the Southern Hemisphere to which he gave the name Antarctica. 

Captain Hutton held very strongly io the opinion that New Zealand 
was connected at one time to a Pacific continent. As early as the year 
1872 he advocated the theory, and in his presidential address before the 
Philosophical Institute of Canterbury, 1883, published in tho “New Zealand 
Journal of Science,” 1884, and also in the “ Annals and Magazine of Natural 
History,” vol. xiii, 1884, he discussed the matter from a biological standpoint. 
He said then, <f We must suppose that it was during the Upper Jurassic or 
Lower Cretaceous period that New Zealand was joined to the South Pacific 
continent, while during the Eocene it extended towards New Caledonia, 
and again in the Pliocene towards the Kermadecs.” Tho last statement 
is an inference from the extension of glaciers in New Zealand, which Captain 
Hutton put in Pliocene times, and attributed to elevation of the land. It 
seems difficult, however, to account for the absence of glaciation in the 
North Island if that elevation extended nearly as far north as the Kermadecs; 
and it seems probable that elevation was only one of the causes of that 
glaciation. 

Later on, in his “ Index Faunae Novae-Zealandiae,” and again in the year 
1905, in a letter to Nature (vol. lxxii, page 245), he urged the existence of 
a tropical and subtropical trans-Pacifie continent during Cretaceous and 


♦Forbes, H. 0*: “Natural Science,*’ vol. iii, 1893. 
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Eocene times in order to explain peculiarities in animal and plant dis¬ 
tribution and tbe South American relationships of New Zealand forms. 
He advocated also a continental Antarctic connection in Jurassic times 
between New Zealand and South America, followed by a connection in 
the form of islands in Cretaceous times. The importance of the Kermadecs 
in the former land bridge was thoroughly recognised by Captain Hut¬ 
ton, especially as it is a kind of £ ‘half-way house 55 between New Zealand 
and the tropical areas immediately to the north-east, and he specially men¬ 
tions their bearing on the migration of birds between New Zealand and 
the Polynesian islands. If migrations always take the line of a past or 
present land connection, either continuous or in the form of islands, the 
continental origin of the Kermadecs is rendered more probable. 

He was supported by Dr. Von Ihering in a paper “ On the Ancient Re¬ 
lations between New Zealand and South America 55 (Trans. N.Z. Inst., 
vol. xxiv, p. 431). The latter says, “ The fauna of East Polynesia has such 
a well-pronounced Mesozoic character that the supposition of a very old 
Pacific continent, breaking up in pieces more and more during the Mesozoic 
era, may give us a very natural explanation. 55 Von Ihering no doubt re¬ 
garded the connection with America as made through an Antarctic con¬ 
tinent, and from this land iirst the eastern Polynesian islands, then New 
Zealand, and finally Australia and New Guinea, were separated. With the 
exception of his disbelief in a “ junction 55 with America in low latitude, his 
views accord with those of Captain Hutton. 

Mr. Hedley, in his various papers* on distribution in the Pacific Islands, 
controverts Wallace’s ideas of a direct connection between New Zealand 
and northern Australia, and insists on a junction once existing with New 
Caledonia, the New Hebrides, and New Guinea and New Zealand. The land 
forming this connection he called the ‘‘Melanesian platform.” On it he 
placed Fiji, but not Tonga, Samoa, or the Kermadecs. Mr. Hedley came 
to this conclusion largely from a consideration of the distribution of the 
land Mollusca of the Pacific; and he regarded the molluscan fauna 
peopling the lands on his Melanesian platform as derived from an ancient 
continental fauna, and that on the other islands as a number of waifs and 
strays. He concluded also that the continent had no connection with 
America, as no sign of an American immigration can be traced in the central 
Pacific. 

Dr. Pilsbry,f after a consideration of the character of the Polynesian 
snail fauna, concludes as follows : “ The hypothesis of a late Palaeozoic or 
early Mesozoic mid-Pacific continent (upon the sunken heights of which 
the present island-masses, volcanic or coral, have been superposed) is ad¬ 
vanced to account for the constitution of the Pacific snail faunas, which are 
shown to be (1) nearly homogeneous over vast areas, (2) composed of ancient 
types with no a dmixt ure of the great series of modem families, and not 
derivable from any Tertiary or modem continental fauna or faunas in the 
sense that the Atlantic faunas have been derived. The Mollusca , land and 
marine, supply no evidence that the Pacific continent was ever connected 
with or faunally affected by the American, but emphatically deny such 
connection.” 


*C. Hedley: 4 *Natural Science,vol. ni, 1893; Trans. Roy. Soc. N.S.W., 1895; 
Proc. Linn. Soc. N.S.W., 1899. 

t “ Genesis of Mid-Pacific Faunas,” by Henry A. Pilsbry, Sc.L., Proc. Acad. Nat. 
Soi. of Philadelphia, 1900. 
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The strongest supporter of a trans-Pacific continent is Dr. Baur, of 
Chicago. Ho deals with the matter, largely from a biological standpoint, in 
an extremely important paper on f * The Origin of the Galapagos Islands,” 
published in the “ American Naturalist,” vol. xxxi. After a thorough exami¬ 
nation of the distribution of numerous families and genera he concludes 
that the Pacific islands are the remains of a iormer Pacific continent; that 
this continent existed till just before Miocene times. 

It is thus very apparent that there is a strong consensus of opinion 
among leading zoologists that a Pacific continent once existed, the prin¬ 
cipal disagreement being in the matter of boundaries. While Hedley would 
lestrict it to his Melanesian platform, Pilsbry and probably Von Ihering 
would extend it as faT as Tahiti and the Marquesas, and Hutton and Baur 
would make it stretch as far as South America. 

It is not my intention to discuss further the biological side of this ques¬ 
tion, but to collate the geological evidence afforded up to the present as to 
the probability of the existence of such a mass of land. The evidence as to 
the continental nature of each group of islands over the site of the hypo¬ 
thetical continent will be briefly considered. 

Kermadeo Islands. 

Owing to their peculiar position half-way between New Zealand and 
Tonga, the Kermadecs possess a special importance in this matter, so that 
any geological evidence which they afford is of great value. 

A suggested continental connection for them, based on geological evi¬ 
dence, was made by Professor Thomas in his paper " Notes on the Bocks of 
the Kermadec Islands ” (Trans. N.Z. Inst., vol. xx, p. 311, 1888). In describ¬ 
ing the specimens collected by Mr. Percy Smith he notes the occurrence of a 
granite, but suggests that it may have come to the islands in the ballast 
of some ships. Present results show that this view cannot be accepted. 
While the main mass of the Kermadecs is composed of volcanic rocks con¬ 
sisting chiefly of augite hypersthene andesites of somewhat acid character, 
olivine augite andesites of basic characler, and acid basalts, there occur 
in the tuffs on the north side of Sunday Island numerous boulders of horn¬ 
blende granite. These boulders also occur scattered about the island, and 
one specimen came from a block situated at a height of 1,600 ft. Pro¬ 
fessor Thomas’s suggestion as to the " ballast ” origin of these boulders is 
theiefore untenable, and his first hypothesis of the island forming part of 
a continental area seems to bo perfectly sound. Mr. Olivei did not find 
the rock in position, but from the occurrence of many fragments it is evident 
that plulonic rocks must be at a very shallow depth below the volcanic 
covering, and may even yet be discovered in situ in the group. When the 
small extent of the visible plutonic basement of volcanic islands like the 
Auckland Islands is considered, it is extremely likely that a mask of volcanic 
rocks may completely cover a granite foundation of the Kermadecs. But 
the existence of the fragments in such numbers undoubtedly shows its pre¬ 
sence in close proximity. The condition seems very like that which would 
obtain if the Bounty Islands, which consist of a few granite islets and rocks, 
only a few feet above the sea, were to become the scene of volcanic activity, 
and were buried by fragmentary matter and flows of lava. The Bounties 
contain only one fresh-water alga, and a few low forms of animal life be¬ 
sides the birds and seals which visit them. Should such an island be built 
up, and become large enough to allow vegetation to flourish, then it would 
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present most of the characters of an oceanic island. Such appears to be the 
probable position in the case of the Kermadecs. The great difficulty, how¬ 
ever, is in coming to any satisfactory conclusion as to the date of their exist¬ 
ence as land above sea-level. It is the fact of the occurrence of plutonic 
acidic rocks in the group that has suggested the consideration of the 
geological evidence for the existence of a Pacific tropical or subtropical 
continent, previously demanded on purely biological grounds. 

Lord Howe Island. 

Lord Howe Island, according to David and Etheridge,* is composed of 
volcanic and coral-sand rocks. The former include a senes of diabasic 
basalts which David says are certainly pre-Tertiary, and may be Palaeozoic. 

Norfolk Island. 

Norfolk Island is largely volcanic, but, judging from the evidence of 
its fauna and flora, it has undoubtedly been connected with New Zealand. 

New Caledonia. 

New Caledonia consists of an ancient series of mica-schists and slates 
with a general north-easterly strike. Limestones are interstratified with 
the slates. Besides this is a great series of serpentines and serpentine 
schists with beds of chrome and nickel, and associated with it are beds 
of melaphyre and tuffs overlaid by altered sedimentaries and shales with 
fossils identical with those of the New Zealand Trias. The Triassic zone 
strikes north-west and south-east parallel to the general trend of the island, 
and is followed by beds of coal of Jurassic age. It is probable that the 
serpentines are of later date than the coal-beds. The association of beds 
of serpentine with Triassic sedimentaries near Nelson in New Zealand, 
cont ainin g identical fossils, is suggestive of a common origin, though it may 
be a mere coincidence. These beds prove that continental conditions have 
existed in New Caledonia or its immediate neighbourhood for long periods 
of time. 

New Hebrides. 

Gneisses, crystalline limestones, and serpentines like those in New 
Caledonia are reported from some of the islands of this group. However, 
according to Mawson,f the New Hebrides are composed of andesitic con¬ 
glomerates with overlying beds of Miocene age consisting of foraminiferous 
submarine tufis and limestones. These were folded up and formed into a 
mountain-chain of the alpine type, with a general west-north-west trend. 
Associated with this were extensive faults, and volcanic eruptions along the 
line of faulting. Over the folded Miocene series submarine tufaceous beds 
were laid down, containing at times numerous Forammifera . These are 
covered with a thin veneer of coral rock, rising in terraces to a height of 
over 2,000 ft. The New Hebrides are therefore of recent appearance in their 
present subaerial form, though biological evidence is in favour of a con¬ 
tinuous land connection. In a footnote to his paper Mr. Mawson says, “ It 
is none the less probable that limited outcrops [of beds older than Miocene] 


*Lord Howe Island ”: Memoirs Aust. Museum, No. 2. 
t Proo. Linn. Soo. N.S.W., vol. xxx, 1905. 
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do occur, as from the advanced metamorphism state of the pebbles of 
uralitic porphyry from Malekula they must date back to times preceding 
the folding. 51 b 

The Solomon Islands, according to Guppy, contain quartzites and schists. 

Fiji. 

The first geological evidence of the continental origin of Fiji was supplied 
by Wichmann in 1883. Ho worked up the material collected in 1876-78 
by Kleinsehmidt and Graffe from Viti Levu and other islands of the group. 
This included crystalline schists, granular limestone, granite, diorite, gabbro, 
found partially in situ but partially in river-deposits. Wichmann remarks, 
“ No older massive rocks or sedimentary strata are known from the other 
* volcanic 5 groups of islands of the Pacific Ocean (excepting Pelew, Solomon 
Islands, New Caledonia, Marquesas Islands). On Borne of them—for 
example, the Galapagos, or Sandwich Islands—it seems really to be made 
out that they have been built up by younger and recent volcanic masses. 
There is a possibility, and even a probability, however, that older formations 
served as a fundament, the examination of which is prevented by the 
extensive covering. 55 * These remarks seem to apply in the case of the 
Kermadecs. 

W. H. Guppy, in his book entitled ktf The Naturalist in the Pacific, 55 
discussed the question, but he approached the subject with a mind ap¬ 
parently made up in the contrary direction, and he denied that Fiji ever 
formed part of a continent. He maintained that the islands were entirely 
volcanic, or composed of marine tuffs now elevated above the sea. Although 
he found plutonic rocks in Vanua Levu, he attached no importance to the 
fact, and was evidently unaware of Wichmann’s discoveries. 

Any doubt as to the continental character of Fiji was sot at rest by the 
work of Dr. Woolnough. He published his first paper on the subject in the 
Proceedings of the Linnsean Society of New South Wales in 1904, and con¬ 
firmed his first results by subsequent examination of Viti Levu, publishing 
an account of his work in the same journal in the year 1907. On both 
occasions he found in the interior of Viti Levu in situ large developments 
of gneisses, schists, granite, slates, and other metamorphosed rocks of un¬ 
doubtedly great age. A series of specimens sent lo the present author 
from tho northern unvisited part of the island contains large fragments of 
quartz (evidently derived from veins in sedimentary rock), fragments of 
hornblende diorite from a tuff or conglomerate, as well as trachytes, andesites, 
and basalts. Among the collection is a rolled fragment of nephrite which 
was picked up in a creek on tho north of the island east of Ba. I view this 
specimen with a certain amount of suspicion, as it may have been brought 
there by man and dropped in the creek; but it nevertheless may be derived 
from a solid mass of the stone in position—a possibility by no means re¬ 
mote, seeing the development of allied rocks in the neighbouring island of 
New Caledonia. 

Although the continental character of Fiji is certain, yet it shows evidence 
of a recent elevation. However, the island of Kandavu, about fifty miles 
south of Suva, has undoubtedly been a part of the mainland, judging from 
its fauna and flora, yet it is separated from the mainland of Fiji by over 


* Quoted in Dr. Baur’s paper, he, cit. 
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1,000 fathoms of water—in fact, by a greater depth than separates Fiji 
from Tonga. 

Now, this island is looked upon as an integral part of Fiji, and not popu¬ 
lated by haphazard means. If this is the case, there has been either a local 
sinking of a block of the crust between Kandavu and Yiti Levu, or there has 
been a general depression of the whole area. If Kandavu were united by 
land to Fiji, and severed as the result of such a general sinking, then it is 
highly likely that Tonga also was connected with a land bridge by a some¬ 
what circuitous route in a southerly direction, following a submerged ridge 
which runs nearly to the Kermadecs, on which the water does not exceed 1,000 
fathoms. Granting such an elevation, a deep, narrow gulf would extend to¬ 
wards the south between Fiji and Tonga. However, arguments resting purely 
on ocean deeps are very unreliable, as local upwarpings and downwarpings, 
as well as settling of earth-blocks, are known to occur of such a magnitude 
as would account for all the facts without any general alteration of large 
areas of the earth’s crust; and we have the case of Krakatoa, showing 
how an isolated island neaT a coast-line may be peopled rapidly by winds, 
ocean-currents, and birds. 

Tonga. 

In 1891, in a paper on the Tonga Islands read before the Geological 
Society of London, Lister mentions the occurrence of fragments of garnet, 
tourmaline, and uralitic gabbro in tuffs of the Eua Island, toward the 
southern end of the group. No plutonic rocks were found in situ, but the 
occurrence of garnet and tourmaline suggests the close proximity of an 
area of metamorphic rocks. In his criticism of that paper, J. W. Gregory 
mentions the occurrence in the Marquesas Islands of granites and gneisses, 
and also the fact that these islands have a biological connection with both 
Malaysia and Chili. I cannot find any authority in the literature at my 
disposal for Gregory’s statement, except that of Marcou, mentioned in 
Wallace’s “ Island Life.” 

In Jensen’s paper on the geology of Samoa* reference is made to the 
Tonga Islands. This author concludes that they lie on a fold of the earth’s 
crust, with a fault running parallel to them on the western side: ff The 
islands are probably situated over continental rocks on an old shore-line ” ; 
and tff that the ridge is probably a structural feature and not the effect of 
vulcanism.” The eastern shore of the area would be determined by the 
Tongan trough, which lies immediately to the east of the islands. 

If we consider the position of the Kermadecs with regard to Tonga, and 
note the similarity in situation, just to the west of profound ocean troughs 
in direct alignment, and note also the connecting-ridge between the two 
groups as revealed by soundings, then the probability of a similar origin 
for both groups should impress us strongly. The Kermadecs would he on 
the south-westerly extension of the old Tongan shore-line, and the volcanic 
action in the southern group would be only a counterpart of that in the 
northern group—that is, it would be only a secondary phenomenon re¬ 
sulting from great earth-movements in the region. 

Samoa. 

These islands, according to Jensen, are entirely of volcanic origin. 


* Proo. Linn. Soc. N.R.W., vol. xxxi, 1906. 
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Tahiti. 

In 1904 Lacroix* described from Tahiti a scries of plutonic rocks, em¬ 
bracing gabbros, monzonites ot alkaline affinities, as well as true neplielene 
syenites ; but these may be the plutonic or hypahyssal equivalents of the 
\oleanic phonolitos or nephelinites ol the region. 

The other islands, as far as is known, are of volcanic origin, or are com¬ 
posed of limestones. The occurrence of volcanic (‘ones is not really opposed 
to the existence of a former continent, as they may be the unsubmerged 
peaks of the mountains which formerly covered its surface. However, 
many of the volcanoes in the area are in process of construction, and have 
had a submarine beginning—in fact, in some localities they have got no 
further, and have not yet succeeded in establishing themselves in a sub¬ 
aerial condition. These areas appear to be those where the crust of the earth 
is rising, a special case being the line of volcanic vents parallel to the general 
direction of the Tonga Islands, which undoubtedly show traces of recent 
elevation. 

Thus, over a large area of the mid-Pacific region, and particularly that 
part where Darwin demanded a sinking land to explain the formation of 
coral reefs and atolls, there appears to be evidence of the former extension 
of continental conditions, deduced from geological considerations. The 
sinking crust practically implies a former continent. As the boring at 
Funafuti proved absolutely that the crust had been depressed relative to 
sea-level in that locality by at least 1,100 ft., so we may suppose that sinking 
has gone on in other places where there are coral islands of similar structure. 
The fact of a recent elevation being known in numerous cases over the same 
area does not dispose of the hypothesis of a general and prolonged sub¬ 
sidence preceding this local elevation, and indeed it draws attention to the 
instability of the crust in that region. If subsidence has gone on to the 
extent required by Darwin it would rapidly submerge any continent, and 
leave little trace behind except that which chance geological discoveries 
and a close study of the fauna and flora would reveal. 

An examination of the bathymetric map of the south-western Pacific, 
modified by recent surveys, discloses certain well-marked submarine physical 
features which suggest the lines of connection with the former Pacific con¬ 
tinent. These may be easily followed if we suppose the whole area to bo 
raised stage by stage till it is above sea-level. Imagine, first ol all, the 
elevation to take place till the 1,000-fathom lino is exposed. We should 
then have a ridge extending north-west from New Zealand towards the 
mid-eastern coast of Queensland. Lord Howe Island would rise as a moun¬ 
tain on its extreme western edge, and Norfolk Island would be a similar 
mountain on its eastern edge. Sea would separate it completely from 
Australia, which coast it would approach most nearly in the neighbourhood 
of Kockhampton. New Caledonia would still be separated. 

To the north-east the coast of New Zealand would be extended somewhat, 
but a long narrow ridge embracing the Kermadecs would follow the general 
north-eastern trend of the islands, and would approach, but not junction 
with, a similar ridge on which the Tonga Group would lie, A long tongue 
of land would stretch down from the Fiji Islands and junction with the 
Tongan ridge. A deep gulf would run to the south-west between Fiji and 


* Comptes Rendus,” 1904. 
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Tonga, and a sea of triangular shape would be included between the north 
east and north-west ridges. A few islands would dot the fringes of this sea. 

The land connection, hero established in part, would be the line of com 
munieation between New Zealand, Norfolk Island, Lord Howe Island, 
New Caledonia, and northern Australia on the one hand, and between 
the Kermadecs, Fiji, and Tonga on the other; but as yet the continental 
areas to the north, embracing northern Queensland, New Caledonia, and 
Fiji, would be separated by narrow straits. A deep sea would lie to the east 
of the Kermadecs and Tonga, and a similar one on the south-west of Lord 
Howe Island, between it and the coast of New South Wales and south¬ 
eastern Queensland. 

If now we imagine the sea-bed raised another 1,000 fathoms, the north¬ 
westerly ridge would be joined on to northern Queensland, but would still 
be separated nearly as much as ever from the east coast of Australia. New 
Caledonia, the New Hebrides, Fiji, and Tonga would all be completely linked 
with New Zealand. Samoa would remain separate. Immediately north of 
New Zealand would be an inland sea rudely square in outline ; south-west of 
New Caledonia would be a long narrow depression filled with water, running 
parallel to the direction of New Caledonia, and there would be a similar 
depression, but deeper, between it and the New Hebrides. Very deep sea, 
over 3,000 fathoms, would still lie east of the Kermadecs and Tonga. The 
land embraced at this stage probably represents roughly the extent and form 
of the tropical and subtropical Pacific continent, though no doubt recent 
warpings up and down of the earth’s crust and local elevations and de¬ 
pressions would modify it somewhat. It will show a certain regularity in 
the arrangement of its pKysical features. The general structure will exhibit 
north-westerly and south-easterly trend-lines in the part to the west and 
north of New Zealand. The New Zealand ridge, the lines of New Caledonia, 
New Hebrides, Loyalty Islands, the depression and troughs between them, 
even certain indentations of the coast-line and valleys, would show the 
general orientation. This would seem to be parallel with certain lines of 
folding at present shown by some of the older rock-systems of New Zealand; 
but the identity is probably a mere coincidence, as the structural features 
spoken of as existing in the restored continent are in all probability of much 
later date. 

If, however, we pass to the eastern side of the continent, the trend-lines 
are found to run in a north-easterly and south-westerly direction. The 
Tonga Group, the Kermadecs and their connections, the Kermadee trough 
and Tongan trough exhibit this to a remarkable degree. Their line is that 
of the main folding exhibited in the mountain-structure of New Zealand, 
and much more recent than the old north-westerly folding. At the ends 
of the north-easterly-running physical features there seems to be a tendency 
to turn north and north-west, so that the two main directions may be part 
and parcel of the same great crustal movement. 

These, then, would be the main structural features of this restored con¬ 
tinent, if it is possible to rely on the evidence afforded by the present form 
of the sea-bottom. Now, does the geological evidence afford any indication 
of the age of the hypothetical continent 1 The Kermadee Islands apparently 
furnish none, except that some time or other the granite rock no doubt 
formed a land-surface. The same remarks apply to all the eastern islands 
of Polynesia. Although Fiji is continental, yet its history is uncertain. 

Dr. Woolnough says, <c The rocks of Fiji consist of two main groups: 
the first of these includes continental rocks of high but undetermined 
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geological antiquity; tlie second includes Tertiary to Eecont formations 
of volcanic and sedimentary origin. Between these two is an enormous 
hiatus.” This admits of three explanations :— 

(1.) The area may have been one of prolonged and continuous sub¬ 
sidence since very early geological time, and the land may have 
been gradually decreasing in size, with an elevation of nearly 
1,300 ft. since Tertiary time. 

(2.) The land may have been one of continual elevation, denudation 
keeping pace with uplift, so that no trace is left. 

(3.) A third, that land was in existence in Palaeozoic and Mesozoic 
times, and then followed a subsidence, during which the 
Tertiaries were laid down, and then there was an elevation. 
These three hypotheses are thus stated by Dr. Woolnough. He inclines 
to the first, whereas Wichmann believed in the last. Wichmann’s theory 
apparently explains the biological facts as demanded by Hutton, Pilsbry, 
Hedley, Von Ihering, and Baur. It is possible that the Tertiary subsidence 
extended all over the south-western Pacific, and the recent elevation of Fiji 
has its counterpart in the recent elevation of the Kermadecs and Tonga. 
If this is so, the Kermadecs were cut off from Fiji in early Tertiary times, 
and rose at a later date, with probable periods of oscillation, either as a 
volcanic cone from a shallow sea or as a cone on a small area of plutonic 
rock which is now covered with a veneer of volcanic fragmentary material 
and lava-flows. 

Further to the westward the presence of Triassic and Jurassic sedimentaries 
in New Caledonia is proof that shallow-water conditions extended over a 
large part of the area in Mesozoic times, with the implied presence of a 
land-mass in the neighbourhood of such a size that thick and extensive 
sediments could be derived from it. 

The suggestion of a continental origin for the Kermadoc Islands appears 
to be following the present tendency to reduce the number of oceanic islands. 
It is highly probable that many volcanic islands classified as oceanic will 
ultimately have to be looked on as built up on the remnants of a conti¬ 
nental area. When we consider that the Galapagos Group—thought to bo 
typically oceanic by Wallace and Darwin, although the latter had doubts 
about it—has been proved lately by Baur and llemsley to be certainly of 
continental origin on biological grounds, the case of the Kermadecs, stated 
so decidedly by Cheeseman and Percy Smith, is perhaps open to revision. 
If their claims to be classified as continental are worthy of serious considera¬ 
tion (which indeed I think is the case), then they, with the volcanic Nor folic 
Island and Lord Howe Island, would form the northern outlier of the New 
Zealand continent, just as the Snares, Auckland Islands, Campbell Islands, 
Bounty Islands, Antipodes Islands, and Macquarie Islands form its southern 
outliers. 


PETROLOGY OF THE KERMADEC ISLANDS. 

The only previous reports on the rocks of the Kermadee Islands are those 
of Professor Thomas (Trans. N.Z. Inst., vol. xx, p. 311, 1888) and of the 
present author (Trans. N.Z. Inst., vol. xxviii, p. 625,1896). The former 
reports the occurrence in the group of basalt, augite andesite, pitehstone, 
obsidian, as well as of a hornblende granite ; and the latter mentions augite 
andesites and also a tachylyte. With the exception of the granite, all the 
rocks are volcanic. The present collection no doubt contains some of those 
previously described, as neither Professor Thomas nor myself has visited 
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the group, and the exact locality and position of the specimens are some¬ 
what doubtful. I have classified these rocks into plutonic, dyke rocks, 
lava-flows, and fragmentary deposits, without any regard to their age 
relative to each other. 

Plutonic Rochs. 

Hornblende granite occurs as boulders in tuff or scattered on the surfar e 
of the island. One block was found at an altitude of 1,600 ft. In the 
hand-specimen this is a whitish oven-grained rock, with light-coloured green 
hornblendes of small size visible, as well as feldspar and a little quartz. 
The specific gravity is 2*63. Under the microscope it is found to consist of 
feldspar, both orthoclasc and plagioclase (albite), the latter in large amount; 
quartz, irregularly distributed, full of liquid and gas bubbles; epidote, 
frequently developed along the cleavage-planes of feldspar; apatite, in 
grains and short needles; and also titanite, which sometimes adopts the 
wedge-shaped form so frequently characteristic of the mineral, and at others 
occuis in aggregates. Neither biotite nor muscovite is present. From the 
general character the rock shows a close relationship to a syenite, although 
containing quartz. This rock appears to be similar to that described pre¬ 
viously by Professor Thomas. 

Dyke Rods. 

These rocks are found on the summit of Meyer Island and, as intrusions* 
on the coast of Sunday Island. 

No. 8. Augite Andesite.—From a dyke on Meyer Island. 

In the hand-specimen this is a vesicular, dark-grey rock with prominent 
feldspar phenocrysts ; its specific gravity is 2-56. It is an augite andesite 
of the most acid type of the volcanic rocks examined. This is apparently 
the rock described by Thomas in the “ Transactions of the New Zealand 
Institute,” vol. xx, page 313. 1 

It is the only specimen received from the series of dykes mentioned iby 
Percy Smith (Trans. N.Z. Inst., vol. xx, p. 339) as intersecting Meyer Island. 

No. 29. Augite Andesite.—From a small sill or intrusion at Hutchinson 
Bluff, Sunday Island. 

Macroscopic .—A fine-grained dark rock, slightly vesicular, containing 
very small phenocrysts of feldspar. Specific gravity, 2*63. 

Microscopic. —The groundmass is fine-grained, contains much glass in 
patches, with grains of maguetite and augite, and microlites of labradorite ; 
there are very occasional phenocrysts of labradorite and augite. 

No. 30. Augite Andesite.—Occurs as an intrusion in tuffs on the north 
coast of Sunday Island. 

This specimen is similar to No. 29, but is coarser in texture, and con¬ 
tains much magnetite in grains. 

No. 40. Andesitic Basalt.—Occurs as a dyke in Scenery Bay, south 
coast of Sunday Island. 

Macroscopic. —A grey rock, with prominent feldspar phenocrysts and 
occasional olivines and augites. Specific gravity, 2*93. | | \ \* k \i 

Microscopic. —The groundmass is composed of grains of augite and 
olivines and plagioclase laths. In some parts there is a good deal of glass, 
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in others the rock is almost holocrystalline. The phenocrysts are of large 
fresh olivines, augite, basic labradorite, with grains of magnetite. The 
groundmass of this rock is distinctly basaltic in character, but the numerous 
feldspar phenocrysts give it an andesitic character. The same remark 
applies to other specimens. 


Lam-flows. 

No. 2. Andesitic Pitchstone.-—From a boulder at base of cliffs, Fleet- 
wood Bluff, Sunday Island. 

Macroscopic .—A rock dark in colour with pitchy lustre. 

Microscopic .—The groundmass consists of glass, fairly clear in some 
parts, crystallitic in others, perlitic, with well-marked flow structure. The 
phenocrysts are of sanidine, plagioclase (acid labradorite), strongly pleo- 
chroic hypersthene, and occasional augites. 

No. 9. Andesite.—From lava-stream on Moumoukai, Sunday Island. 

Macroscopic. —A dark-grey rock, vesicular with small phenocrysts of 
feldspar. Specific gravity, 2-44. 

Microscopic .—Groundmass of feldspar laths (labradorite), augite grains, 
a good deal of glass in patches. The phenocrysts are of medium labra¬ 
dorite ; no others were observed. 

No. 21. Andesite.—From lava-stroam, Denham Bay, Sunday Island. 

Macroscopic. —A very dark compact rock, with very occasional small 
phenocrysts of feldspar showing. Specific gravity, 2*89. 

Microscopic. —Groundmass composed of feldspar microlites, augite and 
magnetite grains, with patches of clear coloured glass. Very occasional 
small phenocrysts of feldspar and augite are visible. 

No. 26. Augite Olivine Andesite.—From lava-flow, south end of Den¬ 
ham Bay, Sunday Island. 

Macroscopic. —Dark-coloured fairly compact rock. Specific gravity, 2*80. 

Microscopic. —Groundmass composed of feldspar laths and augite grains, 
ophitic in places, with a good deal of glass, and numerous grains of magne¬ 
tite. The phenocrysts aie of feldspar (basic labradorite), occasional augites, 
and rare olivines. 

No. 34. Olivine Andesite.—From lava-stroam west ol Blue Lake, Sun¬ 
day Island. 

Macroscopic .—A grey rock, vesicular, with numerous feldspar pheno¬ 
crysts. Specific gravity, 2*76. 

Microscopic. —Groundmass consists of numerous augite feldspar micro¬ 
lites, simple and twinned grains of augite and olivine, and occasional patches 
of glass, with grains of magnetite. The phenocrysts are of basic labradorite, 
with numerous gas-inclusions, small phenocrysts of partly serpentinised 
olivines, and occasional slightly pleochroic augites. This rock resembles 
somewhat the olivine andesite of Ba nks Peninsula. 

No. 36. Basalt.—From lava-stream,Jeast coast of Sunday Island, over- 
lying tuffs. 

Macroscopic. — A dark-grey rock full of small vesicles. Specific gravity, 
2*84. 
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Microscopic, —Groundmass of numerous grains of magnetite, smaller 
feldspar laths untwinned and twinned (labradorite), grains of olivine, and 
occasional patches of glass. The phenocrysts are of basic labradorite, 
augite crystals, and frequent grains of olivine stained with iron-oxides. 

No. 37. Basalt.—From lava-flow behind Denham Bay, Sunday’Island. 

Macroscopic .—A grey rock, vesicular, with numerous phenocrysts of 
feldspar. Specific gravity, 2*82. 

Microscopic. —Groundmass of augite grains and plagioclase microlites, 
showing well-marked fluxion structure. The phenocrysts are of labradorite, 
olivine in rounded grains, partially serpentinised with seams of limonite. 
Grains of magnetite are very common. A more basic rock than No. 36. 

No. 38. Andesitic Basalt.—From lava-flow, south end of Denham Bay, 
Sunday Island. 

Macroscopic .—Greyish rock, with prominent feldspar phenocrysts. 
Specific gravity, 2*86. 

Microscopic .—Groundmass containing much augite, grains of olivine, 
feldspar laths. Subophitic in texture. The phenocrysts are of basic labTa- 
dorite, irregular grains of olivine and augite. There are large grains of 
titaniferous magnetite in irregular forms. The feldspar phenocrysts are 
very numerous. 

No. 39. Andesitic Basalt.—From lava-flow, north end of Denham Bay, 
Sunday Island. 

Macroscopic .—Grey rock, with small phenocrysts of feldspar. Specific 
gravity, 2*87. 

Microscopic .—Groundmass of augite grains, feldspar laths, and grains 
of olivine, also occasional colourless glass. The phenocrysts are of basic 
labradorite with numerous glass inclusions, clear grains of olivine, and small 
augites. Very similar to No. 38. 

No. 41. Andesitic Basalt.—From lava-flow at sea-level, Scenery Bay, 
Sunday Island. 

Macroscopic .—Dark-grey rock, very vesicular, with numerous feldspais 
showing. Specific gravity, 2*81. 

Microscopic .—The groundmass is holocrystalline, of augite and magne¬ 
tite grains, and feldspar microlites. There are numerous feldspar and 
olivine phenocrysts, the latter fresh or but slightly stained with limonite; 
occasional augites are present. 

No. 42. Basalt.—From lava-flow under tuffs, Macauley Island. 

Macroscopic. —Dark-grey rock, vesicular, with numerous feldspars show¬ 
ing. Specific gravity, 2*55. 

Microscopic. —Groundmass of feldspar laths, many grains of olivine, 
augite, and magnetite. The phenocrysts are of basic labradorite, olivine 
in irregular grains, seamed with limonite and occasional augite. 

No. 43. Andesitic Pumice.—From pumice tuffs, Macauley Island. 

This is evidently the scoriaceous equivalent of the andesite lavas, as it 
contains numerous fragments of plagioclase feldspar and augite similar 
to those occurring in the lavas. 
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No. 46. Olivine Andesite.—Fragment from L’Esperance or French. Rock. 

Macroscopic.—A dark-grey vesicular rock, with small feldspar pheno- 
crysts showing. Specific gravity, 2*68. 

Mio'oscopic .— Groundmass coarse-grained, principally of feldspar (labra- 
dorite) laths, grains of augiie, and mucli secondary titaniforous magnetite. 
There are phenocrysts of kbradorito, olivine, and angito, the first-named 
being very numerous. 

Pyroclastic Pocks . 

Besides the foregoing, a number of specimens of fragmentary volcanic 
matter were in the collection. These vary somewhat in character. Nos. 22 
and 25, from Boat Cove, Sunday Island, arc composed of fragments of 
andesitic pitchstone and ordinary andesite cemented by a calcareous base 
and volcanic asb. This contains numerous fragments of loef-building coral. 
This occurrence seems best explained by a submarine explosion, whe^e the 
overlying volcanic rocks with their veneer of coral were shattered into frag¬ 
ments and subsequently consolidated, perhaps below sea-level. No. 32 is 
from a fine-grained tuff on Sunday Island, composed principally of angular 
fragments of feldspar and augitc grains. In this were rounded bombs of 
blown glass, full of crystallites, and containing fragments of augite and 
feldspar. Nos. 5, 10, 18, 20, from the small islands north-cast of Sunday 
Island, and Nos. 13 and 14, from Sunday Island, the latter being undoubtedly 
submarine, are specimens of tufl beds which show the same origin, and are 
andesitic in character, as they contain numerous fragments of augite and 
plagioclase feldspar. 

The collection also contains sulphur and siliceous sinter from Curtis 
Island, specimens of volcanic mud from the crater on Sunday Island, and 
calcite incrustations from Dayrell Islet, Sunday Island. 

A general conspectus of the collection shows that the islands are built 
up of volcanic materials which are andesitic or basaltic in origin, and that 
acidic rocks form no part of them. The andesites have in general a strong 
affinity to the basalts, and are sometimes charaoi erizod by the presence of 
olivine and by a groundmass which is basaltic in character ; but the nume¬ 
rous phenocrysts of feldspar, and the small number of those of augite or 
olivine, demands that the rocks be classified with the andesites. Instances 
of intermediate varieties between andesites and basalts are very common. 

The general facies of the specimens does not show any marked resem¬ 
blance either to New Zealand types or to the specimens I have in my posses¬ 
sion from Tofua and Savaii. The presence of hypersthone in some suggests 
a connection with the Ruapehu - Tongariro - White Island line, the rocks 
of which are characteristically hypersthene-bearing, as indeed are so many 
of the andesites of New Zealand— e.g. } those from the Clent Hills in the 
South Island, as well as those from numerous localities in the North Island 
(see Marshall, “ Distribution of Volcanic Rocks in the North Island,” 
Trans. N.Z. Inst., vol. xl, p. 79). The presence of olivine in the andesites is 
also reminiscent of the later flows from Ruapehu, but suggests much more 
strongly the olivine-bearing andesites of Banks Peninsula. This type, how¬ 
ever, seems to occur in other parts of the south-central Pacific area. 
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Art. XXX .—Notes on the Geology of the West Coast Sounds. 

By R. Speight, M.A., B.Sc., F.G-.S. 

[Bead before the Philosophical Institute of Canterbury, 1st December, 1909.] 

The following notes are based on observations and collections made during 
a fortnight’s steamer-cruise in the Sounds in the summer of 1908-9. On that 
occasion all the Sounds were visited, but the time was too short to do more 
than collect specimens on the shore where landings were made. However, 
some of these places have not been previously visited by a geologist. The 
vast extent of country, the difficulty of travelling on its forest-clad and 
precipitous slopes, and the small number of accessible outcrops of rock on 
the shore-line of its deep, wall-sided fiords, render a satisfactory account 
of its intricate geological structure absolutely impossible at present. It 
furnishes perhaps the most complex of all the problems that hTew Zealand 
geologists will have to solve. 

Sir James Hector (4, 5, 6) and Captain Hutton (8) have already given 
a general description of the country, and Andrews (1, 2) has traced 
out the evolution of its landscape in the light of modern physiography, 
an account which has been generally indorsed by Marshall (14). Petro¬ 
logical notes have been furnished by Hutton (9, 10, 11, 12), based on a few 
specimens collected by himself at various times ; and more extended de¬ 
scriptions have been made by Marshall (13, 14) as a result of collections 
made by him during various excursions into the region. He has drawn 
special attention to the magnesian rocks at Anita Bay (13), where he dis¬ 
covered dunite, and harzburgite, and olivine-bearing marble whose origin 
he ascribed to modifications in the neighbouring harzburgite, a conclusion 
which he based on the evidence of a series of specimens showing transitions 
between the two rocks. These rocks have been more recently referred to 
by Finlayson in an interesting paper on the c igin of nephrite, read before 
the Geological Society (3). The present paper has been contributed in order 
to supplement previous articles. The author has to express his great in¬ 
debtedness to Dr. Marshall for the loan of a selection of microscopic sections 
of rocks described by him in his papers. It has thus been possible to 
identify some specimens here mentioned as being the same as described by 
Dr. Marshall, or slight variations from them. 

In order to give a general idea of the petrology of the area, each locality 
visited will be taken in turn, and a short description will be given of the 
rocks collected. It is impossible at present to give any account of their 
field relations. The notes given are therefore unsatisfactory; but the mere 
indication that certain rocks occur in particular localities is considered 
by the author to be of some importance, considering the extent of the area, 
and the ignorance that at present exists regarding its geological structure. 

Before dealing with the petrology of the area, brief reference will be 
made to one or two points of physiographical interest. The first of these 
deals with certain shore-features. Even at the heads of the Sounds the 
shoaling caused by the detritus poured in by large streams is limited to the 
area close to their mouths. Extensive fiats do occur, but they present 
extremely steep faces to the sea beneath water-level. At the head of Wet 
Jacket Arm, on sounding to get an anchorage on one of these flats, the 
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depth was one fathom under the bow of a small steamer of eighty tons, and 
thirteen under her stern. There are no slrong currents or tides in the remote 
recesses of the Sounds to sweep away detritus far from the river-mouth, 
so the angle of repose is extremely steep. Very fine particles must be carried 
some distance, as dredgings show that the floors of the Sounds arc almost 
invariably composed of mud. In some cases, such as at I he head of Milford, 
shoaling is very rapid over the area of deposition : at one place, where 
twenty yeais ago a depth of fourteen fathoms was recorded, mud-flats 
covered with driftwood, and exposed at half-tide, now exist. Apart from 
these, the beaches in process of formation are of extremely l imi ted extent, 
and if subjected to subaerial erosion would last but a short space of time. 
Their absence at higher levels, noted by Hector, is therefore no proof that 
the land did not suffer a depression with subsequent elevation. Captain 
Hutton noted maiine-cut terraces in certain places, particularly at the 
entrance to Doubtful Sound on Secretary Island, and they are very well 
marked near Puysegur Point, in the south-west of the area, so that it is 
probable that a submergence took place, probably posterior to the glacia¬ 
tion ; but the question docs not seem to be connected in any way with the 
cause of that glaciation. 

The main landscape-forms of this area, as has already been pointed 
out by Andrews (1, 2), are produced by the modifying effect of glaciation 
on a well-developed stream-valley system. His conclusions can in general 
be heartily indorsed. There are, however, one or two features which may 
be further noticed. The first of these is the general orientation of the main 
valleys. Although small valleys can he found running in all directions, 
the general disposition of the main valleys seems to depend on some general 
underlying cause. An examination of the map shows that the main arms 
of the Sounds, and the lakes on the eastern border of the region, usually 
lie parallel to two main directions, one running north-west and the other 
south-west, thus cutting one another at right angles. This arrangement is 
difficult to explain in the light of out present knowledge, but it is possible 
that the formation of the valleys was dependent in the first case on lines 
of crust-fracture, that the arms grew along these lines, and, in spite of 
valley-forms being modified, the main directions were always preserved. 
The smaller valleys running in irregular directions would be subsequent, 
and determined largely, if not altogether, by the way in which streams 
eroded the surface. It has been pointed out by J. W. Gregory that fiords 
are found on the margins of fractured earth-blocks, and it is extremely 
likely that this is the case here, although there is no positive evidence of 
their presence. There seems, however, to be considerable difficulty in ex¬ 
plaining the origin of the submarine valley of Wet Jacket Arm, and the 
narrow Acheron Passage, running for miles behind Resolution Island, and 
almost exactly at right angles to the Arm. The passage is deep throughout 
its whole length according to the soundings on present charts, and there is 
little rounding of the comers where it joins with Wet Jacket Axm. The 
soundings do not reveal that it has been formed by the degradation of 
a divide by ice erosion. It can be most easily explained as being the result 
of a cross-fracture. Similar valleys on a less pronounced scale are found 
connecting Daggs Sound with Doubtful Sound, though it is possible that 
these may result from the destruction of a ridge by stream and glacier 
action. 

It seems fairly certain that on the east side of the area an enormous 
fault with a downthrow to the east or an upthrow to the west follows the line 
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of the Waiau River and the east side of Lake Te Anau, and may he pro¬ 
longed down the Hollyford River. If there is anything in the idea that 
the general orientation of the valleys depends on fracture-lines, it may 
have been associated with the movement of the earth’s crust. The general 
even contour of the coast-line on the west and south of the area is remi¬ 
niscent of southern Norway, and may be the result of fracture, and the 
settling of an area in the ocean-floor. This has been referred to previously 
by the present author in a short paper on a “ Hornblende-andesite from 
the Solanders.”* 

The other explanation of the orientation is that the valleys were origin¬ 
ally consequent on the shape of a former land-surface. This would result 
if the land to the west of Lake Te Anau had been raised in the form of an 
oval ridge with its chief axis running north-east and south-west. The first 
drainage-lines established would then be north-west and south-east, across 
the general strike of the beds, which have a general north-westerly dip. 
Subsequent streams would take a hue approximately at light angles, or 
parallel to the strike, and, by the processes of absorbing neighbours and 
extension of their basins, might become the most important dr ai nage- 
directions. This may, perhaps, be a more satisfactory explanation, than 
that depending on fracture, and it is possible, of course, that both causes 
may have been present. But if the valley-directions depend on fracture¬ 
lines they must date from a time anterior to the glaciation, and cannot be 
intimately connected with movements that are subsequent to it. 

The most interesting physiographical questions are those connected 
with the results of glacier erosion. That glaciers do erode their beds deeply 
seems almost certain when the landscape-forms of the region are considered, 
and the present author agrees with Six James Hector when he attributes 
most of the peculiar features to the overdeepening of the main valleys by 
powerful glacier erosion, as compared with the feebler erosion that went 
on in tributary valleys when glaciers were smaller. This will explain the 
hanging valleys, the waterfalls, the truncated and semi-truncated spurs, 
the alignment of the valley-walls, and the U-shaped cross-section and 
the longitudinal section of the Sounds, as well as the rock-bound lake- 
basins— i.e., the pot-holes of a glacier stream, quite analogous to the pot¬ 
holes of a river. These points have been fully dealt with by Andrews (1, 2). 

The formation of lake-basins by scouring action analogous to the pot¬ 
holes of a river must result in some cases. It- seems hard to explain the 
formation of the small rock-bound lakes at the head of George Sound on 
any other assumption. A striking illustration of the efficacy of this action 
is furnished by the Rakaia River, in Canterbury. A great glacier flowed 
down tho valley, and part turned at right angles over a low saddle in the 
direction of Lake Heron. At the point of turning is a well-marked trun¬ 
cated spur with semi-detached knob, and below it a basin nearly half a mile 
across, smoothed and rounded on the inside, the direction of scouring being 
clearly circular and horizontal. This was evidently a whirlpool in the ice 
stream, formed at just such a place as that at which a whirlpool would 
form in a river, and no doubt foimed in an analogous way. This is a 
peculiar case, which I shall deal with more fully in a subsequent paper, 
but it illustrates the power of erosion possessed by glacier-ice. It seems 
likely that many small rock-bound lakes in glaciated country, especially 
those at lower levels, may arise in this way. 


9— Trans. 


* Trans. N.Z. Inst., vol. xli, p. 52. 
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Judging from the shape of the floors of the Sounds, from their con¬ 
stricted and shallow entrances, with, in certain cases, shallower water in the 
open sea, it seems certain that glaciers have enormous power of excavation. 
It is possible that more exact soundings may show a continuance of some 
of the valleys seaward across the submarine shelf. Depths exceeding 
300 fathoms are found immediately off the ontrance to some of the Sounds 
on a sea-floor which averages less than 100 fathoms deep. It seems hardly 
necessary, however, to postulate enormous thicknesses of ice to perform the 
work. Because ice-action is seen on the sides of an ice-eroded valley high 
up above its floor, it no more proves that ice tilled the valley up to that 
level than high river-terraces prove that the river formerly filled the valley 
from its present channel up to those levels. Ice has power to produce rock- 
cut terraces which are analogous to streara-cut terraces of primary excava¬ 
tion (I have seen instances in the glaciers of the Southern Alps), and many 
of the signs of glacior-ice high above present valley-floors are relics of the 
action of the ice streams when they ran at a higher level. The evidence 
for the existence of glaciers five and six thousand feet thick sometimes 
demanded in such cases as this seems to me to bo very weak, and such 
enormous thicknesses are quite unnecessary in order to produce the results 
achieved. 

There are one or two land-forms, however, which result from glacier 
erosion of a former well-developed valley which 1 do not remember to have 
seen noticed previously. The first is the special shape of the ends of 
truncated spurs. These are almost invariably cut off, and reduced to a 
facet. The uniformity and regularity of this shape is striking. This can 
be seen very well indeed in the broader Sounds, where the pre-glacial valley- 
sides were not so steep, were more regular, and where the planing action 
of the ice was not so intense. The phenomenon is almost absent in Milford. 
I have seen it well marked in some of the valleys of Canterbury, where 
the pre-glacial drainage system was more mature. The spur sometimes 
shows that truncation was repeated, and that, after one strip had been 
planed off, another one was begun, and a shelf or terrace loft half-way up 
the facet. These faceted spurs seem to be stable landscape forms, and 
persist when other signs of glaciation aie disappearing. They do not receive 
any drainage except that which falls directly on their surface, and from their 
even nature it is long before streams establish themselves on them. When 
streams do, they are usually straight, and take the most direct course down¬ 
hill, and for this reason they are numerous and small. All this tends to per¬ 
petuate tho original form of the facet. These truncated spurs are formed in a 
moderately mature drainage system where the lateral spurs are not strongly 
developed, and the axis of tho valley is tolerably straight. When the direc¬ 
tion of the valley is subject to maiked variations, and turns through an 
angle approaching a right angle, then the ice overrides the spur. If 
the angle turned is greater than a right angle, the action is still more 
marked, and erouching-lion forms ensue. One feature resulting from this 
action is that of a rounded hill lying off the end of a spur. This has 
been moulded by the erosive action, which is more marked near the 
valley-wall, so that a deep notch is sometimes formed behind the knob. 
Some of the isolated rounded hills and rocks found in glaciated countries 
may arise in this way, but many must result from the destruction of 
longitudinal spurs dividing adjacent subparallel valleys. Transitional forms 
in all states of development can be seen in the mountain district of Canter¬ 
bury. 
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Petrological Notes. 

The remainder of this paper consists of notes on the petrology of the 
region. These tend to show that the rocks are in all probability not truly 
Archaean, but are metamorphosed igneous rocks, with perhaps occasional 
metamoiphosed sedimentaries. This conclusion is based on the following 
evidence :— 

(1.) The rocks never appear to exhibit that profound metamorphism 
which characterizes most Archaean rocks. 

(2.) Frequently the only sign of metamorphism is the presence of strain 
and cataclastic effects : gradations in these can be traced from rocks practi¬ 
cally without them to those which exhibit them to a marked degree. 

(3.) The rocks do not show the effects of heat on their miner alogical 
character as they would if they were truly Archman and had experienced 
subcrustal changes. They belong to the upper or middle zone of Gruben- 
mann. 

(4.) Rutile is a prominent constituent of the rocks, and this suggests 
that some may be altered sedimentaries. Mica-schists, however, are very 
seldom met with. 

(5.) The marbles occurring at Milford and elsewhere seem to be the 
result of alterations in igneous rocks (see Marshall), and are not due to 
change in detrital or organic limestone. 

It will be seeai that the rocks are generally of somewhat acid character, 
and consist of true gneisses and diorite gneisses, with oligoclase as the 
dominant feldspaT. Quartz and epidote are prominent constituents, 
titanite and rutile minor ones, the two latter being occasionally derived 
from ilmenite. The ferro-magnesian minerals are chiefly hornblende and 
biotite, although hypersthene and augite occur freely at times; garnets are 
very common. 

Amphibolites are of frequent occurrence, and perhaps are basic segrega¬ 
tions from the hornblende gneisses, which may represent metamorphosed 
diabases. In the northern part of the area peridotites and allied and 
associated rocks are strongly developed. 

Preservation Inlet. 

Specimens were collected at Kisbee Bay, on the south-east side of the 
inlet; some from boulders on the beach. 

Diorite Gneiss (K 1).—This is a distinctly foliated rock, grey in colour. 
Under the microscope it appears composed of tolerably even-grained ele¬ 
ments, consisting of much plagioclase (andesine), a little quartz, greenish- 
brown hornblende, biotite, grains of ilmenite, occasional titanite and epi¬ 
dote, frequent needles of apatite, and a few zircons. 

Diorite (K 2).—A dark-grey rock formed chiefly of hornblende, showing 
cleavage-surfaces plainly. In section it shows much hornblende in large 
green crystals and plates exhibiting fibrous structure. The feldspar (oligo- 
clase-andesine) is in smaller proportion; a small amount of quartz is 
present; biotite occurs in laths, epidote in grains and aggregates derived 
from hornblende. There appear to be intergrowths of hornblende with 
mica ; ilmenite is common in grains. 

Granite .—Granites of various degrees of coarseness are met with, the 
coarser types with pink feldspar crystals ; some of the finer rock types are 
pinkish and reddish as a whple. The coarse-grained ones contain both 
9*—Trans. 
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orthoclase and plagioclase, both micas, interstitial quartz, and titanite 
in grains derived from ilmenite. In some of the specimens there is very 
little muscovite, and an occasional garnet and zircon; cpidote occurs spar¬ 
ingly. The Preservation Inlet granites have been described by Hutton (10) 
as syenites. 

Chalky Inlet. 

The only rock from here is a gneissic granite from North Port. It is 
dark grey in colour, very indistinctly schistose, with biotite feldspar and 
quartz plainly visible. Under the microscope it shows occasional strain - 
effects. The feldspars are of both kinds, containing much sericitic material 
and at times micrographically intergrown with quartz; more biotite is 
present than in Preservation Inlet granites, and the flakes are frequently 
bent; muscovite is an important constituent; apatite needles, small 
garnets, and zircons arc also present. 

Dusky Sound. 

Collections were made at Pigeon Island, at Duck Cove on Resolution 
Island, and at Pickersgill Harbour on the south side of the Sound, where 
Captain Cook established in 1768 a temporary astronomical station. 

Gneiss (D 1).—From Pigeon Island. In the hand-specimen the rock is 
whitish, showing indistinct foliation ; quartz, feldspar, and biotite, and 
some garnet, are plainly visible. Under the microscope it appears com¬ 
posed of much quartz in variable-sized grains, and feldspar (orthoclase) 
showing the effects of strain ; plagioclase and microcline are both present; 
some of the feldspar exhibits schiller effects; there is much biotite, some 
epidote and hornblende, and sphene in idiomorphic crystals occasionally 
included in mica and hornblende; a little apatite and zircon are present; 
the structure is at times cataclastic. 

Gneiss (D2).—From Pigeon Island. In the hand-specimen the rock 
shows marked schistose structure. It is composed of microcline, plagio¬ 
clase, quartz, muscovite, and biotite ; granophyric growths are common ; 
the structure is markedly cataclastic. 

Garnet Pyroxene Gneiss (D 3).—From Duck Cove. This is the rock 
(G 24) described by Marshall (14). It shows abundant garnets, as well as a 
green F.M. mineral associated with a white feldspar. In section it is com¬ 
posed of plagioclase, a little orthoclase, a fair amount of quartz, and garnets 
in grains with borders of pale-green secondary monoclinic pyroxene derived 
from the garnet, which shows marked signs of corrosion. A good deal of 
hornblende also occurs, a small amount of biotite, and much strongly 
pleochroic secondary epidote; rutile in small grains is of frequent occur¬ 
rence. 

Gneiss (D 4).—From Duck Cove. A schistose rock showing epidote 
freely. It is composed of partially sericitised feldspar, partly plagioclase, 
a small amount of quartz, greenish hornblende, and strongly pleochroic 
secondary epidote (much of the epidote so frequently met with in the area 
appears to be primary). Ilmenite occurs in grains, with much secondary 
sphene in grains and aggregates derived from it, as well as apparently 
primary sphene in idiomorphic crystals ; apatite needles are common. 

Amphibolite (D 15).—From Duck Cove. A dark rock formed chiefly 
of hornblende in rude parallel arrangement. In section it is composed 
almost wholly of green-brown hornblende, much rutile in grains and idio- 
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morpliic needles, occasional grains of sericitised feldspar packed in between 
the hornblende; a tmall amount of yellowish epidote also occurs. 

Gneiss (D 16).—From Duck Cove. A markedly schistose rock, showing 
the effects of pressure plainly in the hand-specimen. The structure is 
completely cataclastic, the rock being composed of grains of quartz, micro- 
cline, and feldspar showing strain-effects ; brown mica occurs in well-marked 
parallel arrangement. 

Gneiss (D 17).—From Duck Cove. This is the same as Marshall’s G 13. 
It is composed of much quartz in irregular grains, plagioclase and microcline, 
biotite and muscovite in about equal proportions, the latter sometimes 
crowded with needles of sillimanite ; the structure is cataclastic. 

Gneiss (D 18).—From Duck Cove. A greenish-white rock completely 
crushed to a fine aggregate of feldspar and quartz, with a few larger parti¬ 
ally sericitised crystals of feldspar; there are a few larger quartz gr ains 
stiff left, and numerous flakes of muscovite in parallel arrangement. 

Mica-schist (D 5).—From Pickersgill Harbour. This is a dark compact 
rock, not showing schistose structure in the hand-specimen. In section it 
appears as a fine-grained rock composed of brown mica in small irregular 
flakes and small grains of quartz, with muscovite laths in rough parallel 
arrangement; small black grains of iron-ores in aggregates and strings are 
extremely common. This rock closely resembles a mica homfels, and is 
probably due to the effect of a granite intrusion. 

Gneiss (D 6).—From Pickersgill Harbour. The rock exhibits well- 
marked schistose structure. It is composed of much quartz; feldspar, 
both twinned and untwinned; occasional microcline ; dark and light mica, 
sometimes intergrown; aggregates of epidote grains; ilmenite; apatite 
in short needles. Granophyric structure is common, and the whole rock 
shows the effect of pressure. 


Dagos Sound. 

The only type of rock found on this occasion in Daggs Sound was a 
gneiss (Gr 1) exhibiting marked schistose structure, white in colour, but 
speckled with greenish hornblendes. Under the microscope it proves to be 
a diorite gneiss. It contains the following minerals : Much oligoclase, 
frequently showing strain-effects, hornblende in corroded crystals, green in 
colour, and altered to aggregates of epidote and chlorite. Epidote also 
occurs along the cleavage-planes of the feldspar and as numerous grains and 
aggregates. Ilmenite occurs freely as grains, and at times forms irregular 
granular masse*. Occasional mica and interstitial quartz also occur. The 
structure is moderately cataclastic. 

Thompson Sound. 

Collections were made at Wood Head, at the head of Gaer Arm, and 
at Deas Cove. 

Diorite Gneiss (G 2),—From the head of Gaer Arm. In the hand-speci¬ 
men this is a yellowish-white rock with speckles of dark-green hornblende, 
indistinctly foliated. Under the microscope it exhibits an even-grained 
texture, with occasional strain-effects. The feldspar is an albite-oligoclase, 
often micrograpbically intergrown with quartz; quartz is present in quan¬ 
tity, sometimes intergrown with hornblende; hornblende, greenish-brown 
in colour, is a very prominent constituent; biotite occurs in broad plates, 
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hypersthene in grains strongly pleochroic in pink and green, and a little 
augite. 

Epidote Gneiss (G3).—From head of Gaer Arm. This is a rock com¬ 
posed of feldspar frequently in folia?, with dark folia* of hornblende and 
mica, and very prominent yellowish-green epidote grains. In bection, 
epidote in largo grains and needles appears to be the most prominent con¬ 
stituent, greenish hornblende and brown mica, with much sphene, in grains 
and idiomorphic crystals. There is much feldspar (oligocIa.se) and some 
quartz, but some of the apparent quartz is clear colourless feldspar ; apatite 
occurs in short needles. 

Feldspar Quartz Rock (G 4).—From the head of Gaer Arm. This is a 
white rock, which appears in section to be composed of plates of oligoclase, 
large grains of quartz exhibiting nndulose extinction, and small amounts of 
muscovite and epidote. 

Mica-schist (G 5).—From Wood Head, at the junction of Doubtful and 
Thompson Sounds. In the hand-specimen this appears as a dark-grey 
schistose rock with lustrous mica surfaces, not very distinctly foliated. 
Under the microscope it shows well-marked parallel arrangement of the 
elements, which are almost wholly quartz, with brown and white mica ; 
a little turbid feldspar occurs, and grains of ilmenite and haematite. This 
rock is in all probability an altered sediment. 

Biorite Gneiss (G 5).—From Wood Head. A rock composed of feldspar 
with speckles of dark - coloured constituents, schistose in structure. The 
microscope shows the presence of feldspar frequently clear and colourless 
and resembling quartz, a small amount of quartz being undoubtedly pre¬ 
sent ; the other constituents are greenish mica, much greenish hornblende, 
epidote in grains, ilmenite passing into leucoxeno, and anhedral rutile in 
sufficiently large grains to show a uniaxial interference figure ; apatite 
needles also occur. 

Hornblende Schist (G 8).—From Deas Cove. A dark-eolourcd rock show¬ 
ing in section that four-fifths of the rock is yellowish-green hornblende 
slightly pleochroic; some feldspar occurs, and a little quartz in grains, but 
the amount is quite subordinate; grains of rutile are very common. This 
rock is evidently the same as Marshall’s G 26. 

Gneiss (G 10).—From Dcas Cove. This is a white rock composed of 
quartz in rounded grains, much microcline, oligoclase, numerous shreds ol 
muscovite, and very occasional garnets. Areas exhibiting granopliyric 
intergrowths occur, strain-effects arc common, and mortor structure is well 
shown in places. 

Another specimen (G 9) from the same locality is very similar, but con¬ 
tains biotite and a little muscovite and less microcline. This appears to 
be like Marshall’s A 9. 

George Sound. 

The specimens were collected at the head of the Sound, near the track 
to Lake Te Anau. 

Gneiss (G6). — A light-grey rock, not distinctly foliated. In section 
it is composed of clear feldspar (oligoclase), with some untwinned feld¬ 
spar probably orthoclase; much quartz; much epidote in large grains: 
both muscovite and biotite occur, and sphene in grains. The structure is 
slightly cataclastic. 
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Gneiss (G 11).—A white rock with a few large flakes of biotite. The 
rock is almost all feldspar (oligoclase), some quartz, and muscovite in ragged 
flakes. The feldspar has schiller inclusions regularly arranged parallel to basal 
and brachypinacoids, and contains irregularly disposed areas of microcline. 

D unite Gneiss (G 18).—A dark-coloured, rather fine-grained, distinctly 
foliated rock. Under the microscope the rock appears even-grained, more 
than half composed of hornblende and biotite, with both, especially the mica, 
in rudely parallel arrangement. There are colourless grains of epidote, and 
SDhene in numerous grains. The quartz and plagioclase are in about equal 
proportions. 

Diorite Gneiss (G 7).—Similar to G 18, but more basic. This is a schistose 
rock with distinct foliso of feldspar and dark minerals. The feldspar is 
oligoclase, accompanied by a little quartz. There is much hornblende and 
biotite, the former more important; occasional epidote; and numerous 
grains of sphene, both dark and pale coloured. 

Bligh Sound. 

These rocks were collected on the north side of the river entering the sound. 

Hypersthene Diallage Gneiss (B 1).—A pinkish-grey rock, distinctly foli¬ 
ated. The feldspar is clear; there are grains of quartz, hypersthene with 
characteristic pleochroism and straight extinction, also diallage, and a little 
biotite and ilmenite. Dr. Marshall has pointed out to me the resemblance 
between this rock and a mica norite from the Darran Mountains, Milford 
Sound (14). Both rocks contain the same minerals, but on comparing 
slides his specimen appears more basic, and is without the gneissic structure 
so markedly exhibited by the rock from Bligh Sound. This occurrence 
may, however, be a gneissic variety of the mica norite. 

Diorite Gneiss (B 2).—An indistinctly foliated rock. The feldspar is 
oligoclase in broad plates with faulted and bent lamellae, at times crowded 
with inclusions of epidote needles and crystals, similar to the rock from 
the Bowen Falls mentioned by Marshall. There are corroded crystals of 
hornblende, sometimes with schiller-like inclusions parallel to the base, and 
filled with grains of quartz (quartz de corrosion ); a small amount of other 
quartz also present, and numerous large individuals of epidote and flake 3 
of biotite.* There are grains of ilmenite surrounded by aggregates of sphene 
which are evidently formed from it. 

Hypersthene Amphibolite (B 3).—This is a dark-green rock, which ap¬ 
pears under the microscope to be composed principally of greenish-brown 
strongly pleochroic hornblende, with schiller-like inclusions; some of this 
may be altered augite. There is a considerable quantity of hypersthene, 
a little olivine and augite. A small amount of oligoclase occurs, and much 
rutile in grains. The rock was not found in situ , and it may be a basic 
variety of a diorite found in the locality, but it shows no foliation or parallel 
arrangement of the elements. The rock is related to a cortlandtite; but 
there is little olivine present, and this is not in poecilitic grains as in a typical 
cortlandtite, but wedged in between the hornblende elements. 

Diorite (B 4).—A rock formed of equal parts of feldspar and dark con¬ 
stituents, not distinctly foliated. In section it is composed of oligoclase, 
a little quartz, much epidote, a fair amount of greenish-brown hornblende, 
some biotite, and grains of sphene. It is an even-grained directionless rock, 
with little, if any, sign of pressure. 
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McKinnon Paps. 

Two rocks from this locality, a wehilitc and <1 gneiss, have been recorded 
by Marshall. The present specimens, with one exception (the first enume¬ 
rated), were collected on the western side of the pass. 

llornblende Schist (C 1).—From the Clinton Valley, near the Pompclona 
Huts. Tn the hand-specimen this is a dark-greenish rock, with cleavage- 
faces of hornblende plainly visible. Under the microscope more than half 
of the rock is of brownish-green and bluish-green hornblende, with numerous 
inclusions of rutile and ilmenite. The feldspar is oligoclase, and some quartz 
is present, as well as a few shreds of biotite and muscovite. 

Ghieiss (M 1).—This is a distinctly foliated whitish rock, with quartz 
and muscovite clearly visible to the eye. In section it is composed of much 
quartz, plagioclase, and microcline, biotite and muscovite, epidote in grains, 
and sphene. The elements have a rudely parallel arrangement, strain- 
efiects occur, and the structuie is partly cataclastic. 

Bioritc Gneiss (M2, and M 4-8, 11-L5).—Those specimens, all from the 
western side of the top of the pass, include a number of distinctly and in¬ 
distinctly foliated rocks, showing hornblende freely, and occasional garnets. 
In section they are composed of brownish-green and blue-green hornblende ; 
biotite in broad plates quite subordinate to the hornblende; occasional 
muscovite ; and much epidote, both colourless and yellow, in crystals, 
grains, and granular aggregates. The feldspar is oligoclase, usually clear, 
with quartz in varying amount, but sometimes an import ant constituent. 
Rutile is plentiful as brown grains and needles, titanite is also present at 
times, and an occasional garnet. Cataclastic structure is frequent. 

Hornblende Epidote Schist (M 3).—A dark-grey indistinctly foliated rock, 
composed of greenish-blue and greenish-brown hornblende, biotite sub¬ 
ordinate in amount to the hornblende, muscovite, a little feldspar, much 
quartz, and a large amount of epidote; rutile grains are common. This 
rock is apparently a variety of the diorite gneiss in which feldspar is prac¬ 
tically absent. 

Amphibolite (M9).—A dark rock composed chiefly of hornblende. In 
section it is composed of the usual hornblende, greenish-brown and -blue 
in colour, forming seven-eighths of the rock; occasional muscovite; much 
epidote; and brown grains and noodles of rutile. 

Gabbro (M10).—A dark-green rock, distinctly schistose, wilh greasy 
feel. In section it appears markedly cataclastic, and composed of greenish 
hornblende much crushed and fibrous, some apparently derived from the 
pyroxene. There occurs also greenish faintly pleochroic diallage; en- 
statite; with serpentine and talc, which may have been derived from the 
olivine, but undoubted evidence of this is lacking. Granular sphene is 
common, and a considerable amount of feldspar, untwinned, and probably 
of secondary origin, being quite clear, but crowded with necdlc-like crystals 
of pale-green colour and with oblique extinction, in all probability actino- 
lite. A part of this clear mineral may be secondary quartz. Unaltered 
feldspar occurs in small amount, the grains being completely crushed. The 
rock appears to be a crushed gabbro or wehrlite. 

Anita Bat (Milford Sound). 

Captain Hutton (II) has described hornblende diorites and enstatite 
gabbros from Milford Sound, specially from Harrison’s Cove, and Dr, 
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Marshall (14) notes, with descriptions, gneisses and hornblende schists 
from Miliord, but he has devoted special attention to the basic rocks at 
Anita Bay, on the southern side of the entrance to the Sound. He has 
recorded from there hornblende schists and gneisses, bowenite, dunite, 
and harzburgite, the last-named passing into marble. Finlayson (3) has 
also referred to the bowenite, and the matrix in which it occurs. This 
locality, owing to its remoteness and the thick covering of bush, is very 
imperfectly known, and the present author was able to collect a number of 
other rocks mostly from boulders which can only have come from the ad¬ 
jacent hillsides ; but the maTble passing into harzburgite was found in posi¬ 
tion as veins in a dark indistinctly foliated rock at the western point of 
the bay. The following typos were met with, and will serve to emphasize 
the remarkable variety of rocks occurring there, and the difficulty of fully 
establishing their tnie relationships. 

Hornblende Garnet Gneiss (An. 1).—This is a markedly schistose rock, 
with many garnets visible to the eye. Under the microscope it is composed 
of large irregular reddish garnets, with quartz (probably quartz de corrosion) 
and rutile inclusions. There is a considerable amount of greenish horn¬ 
blende, and some flakes of brown mica. Much quartz occurs in rounded 
grains with undulose extinction, and feldspar (andesine) frequently exhibit¬ 
ing wavy and broken twin lamellae. Zoisite occurs, very occasional epidote 
and muscovite, and much brown rutile in grains included in the garnets 
and mica. 

Hornblende Garnet Gneiss (An. 9).—A dark, even, fine-grained rock, 
showing in section much garnet in grains, and the minerals of the pre¬ 
ceding rock, but the texture is much finer-grained and shows the effects 
of pressure. The biotite flakes are bent round the larger elements in pseudo¬ 
fluxion structure. 

Garnet Gneiss (An. 10).—This is a pink-grey distinctly schistose rock. It 
contains much garnet in grains, with inclusions of quartz and feldspar some¬ 
times closely resembling graphic intergrowths; the garnet is cracked, and 
has both muscovite and biotite freely developed in the cracks. Flakes of 
both these micas occur, and much quartz and feldspar twinned and un¬ 
twinned ; apatite needles are occasionally to be seen. Pressure granulation 
is very prominent. 

Diorite Gneiss (An. 14).—A rock showing much dark-green hornblende 
and foldspar, distinctly foliated. It contains much greenish and bluish- 
green hornblende, passing into chlorite and epidote; plagioclase, and some 
quartz. Another variety (An. 15) of this gneiss contains long needles of 
epidote, and flakes of muscovite included in the foldspar. 

Hornblende Garnet Gneiss (An. 11). — This is a distinctly foliated rock, 
composed of much hornblende frequently intergrown with garnet, garnet 
in grains, some faintly pleochroic epidote, columnar aggregates of zoisite, a 
little brown mica and muscovite, quartz and much plagioclase, brown grains 
of rutile. 

Dunite (An. 5).—This is similar to Marshall’s rock, but it contains occa¬ 
sional enstatite as well as diopside. The structure is markedly cataclastic. 

Harzburgite (An. 3, 4, 6, 7).—Some of my specimens are similar to those 
described by Marshall (13), but others contain much augite with occa¬ 
sional diallage structure. The olivine is partially serpentinised, and appa¬ 
rently passes mto talc, as flakes and aggregates of that mineral occur* 
frequently, and specially as inclusions in the carbonate present in the rock. 
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This is well shown in the specimens from veins on the west side of the 
bay, where ilic rock approaches a sugvauditc (Rosenbusch’s “ Elemente 
der Gesteinslchrc,” p. 549). Large quant it ios of carbonate are found in the 
rocks containing much diallage, as well as in the normal harzburgite, 
showing that the enstatile in other ullrabasio rocks passes inio carbonate ; 
unless, indeed, the process is a reverse one, and this marble is passing into 
a magnesian silicate rock owing to the effect of an inliusive mass of dunite. 
However, in some cases here the alteration oust at ito to talc certainly occurs, 
as crystals occasionally show a change in that direction. 

Besides the above, largo boulders of rocks of somewhat abnormal type 
were found. They cannot have come from a distance, and they show con¬ 
nections with the rocks found in position. They arc distinctly foliated, 
and contain a large amount of garnet. The first is a groenish-groy rock 
with a tinge of pink, close-grained, showing faint schistose structure: it 
is composed principally of reddish garnet, with augite, olivine, titanite, 
and chromite, some quartz of secondary origin, and much carbonate (calcito 
or dolomite); the garnet grains are in strings and aggiegates, often in rudely 
parallel arrangement, and show marked signs of crushing ; the whole struc¬ 
ture is cataclastic. The second specimen is a green rock, with cleavage- 
surfaces of green augite strongly showing : it is < omposed of greenish augite 
occasionally showing diallage structure, grains of olivine which are clear 
and only occasionally passing into serpentine, occasional enstatite, and 
much crushed garnet of slightly reddish tint in grains distributed irregularly 
but sometimes collected in masses; tho structure is markedly cataclastic. 
The first of these rocks is a eulysite or garnet peridotite, in connection with 
which it may be observed that Rosenbusch, in his work referred to pre¬ 
viously, has noted the association of carbonates with rocks of this type. 
The second rock contains much less garnet, and is more closely related 
to the dunite. As it contains a considerable amount of monoclinic pyroxene 
it should perhaps be called a garnet-wehrlite. Both of these rocks seem to 
be modifications of the ultra basic intrusions which have penetrated the 
gneisses of this area, and belong to that groat series of intrusions which 
occur up the western side of the Southern Alps to Nelson and reappear 
in New Caledonia. The date of the New Zealand intrusions was fiist of 
all considered as Devonian, but the consensus of opinion at the present 
would make them much younger, probably Upper Jurassic or Lower Cre¬ 
taceous ; however, according to the reports of Messrs. Print mi and Piroutet, 
the serpentines and allied rocks of that island, which is so closely connected 
geologically with New Zealand, are certainly post-Oct aoeous, and there 
is no reason why the New Zealand rocks of like facies should not be of the 
same date. An inference drawn from two widely separated localities is 
certainly somewhat dangerous ; but the almost entire absence of fragments 
of ultra-basic rocks in detrital deposits in this country is certainly sug¬ 
gestive, although explanations of theiT absence can be readily put forward, 
and of course they may be discovered after a further examination of the 
deposits. The date of the intrusion of the New Zealand peridotites may 
be as recent as Tertiary times and possibly late Tertiary times. 

In concluding, the author wishes to acknowledge the imperfect and 
unsatisfactory character of these petrological notes; they will serve, how¬ 
ever, to mark the complex character of lie area, and to emphasize Capiain 
Hutton’s conclusion that the rocks are not truly Archaean, but metamor¬ 
phosed igneous, with perhaps metamorphosed sedimentary rooks included 
among them 
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Art. XXXI .—An Apparent Relation between some of the Physical Properties 

of Solids. 

By S. Page., B.Sc. 

[Read before the Philosophical Institute of Canterbury , 1st December , 1909.] 

The usual conception of the mechanical structure of solids is that the finite 
particles or molecules composing them are held together by forces of mutual 
attraction called 44 cohesion.” In rigid solids these forces are such that very 
little change can occur in the relative position of the particles. The greater 
the fome of cohesion, the greater must be the counter-force necessary to 
separate the particles, the greater the resistance to breaking-down of the 
solid. 

This breaking-down of the solid can take place in several ways, of which 
the following are the chief : (1) Mechanical rupture, crushing, &c.; (2) solu¬ 
tion in a liquid solvent; (3) volatilisation, with or without fusion as a step 
in the process. 
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The eneigv required to break down and completely overcome the 
cohesion of a given mass of solid should be the same in amount whether 
that breaking-down be accomplished by crushing, by solution, or by fusion 
and volatilisation. 

Measurements are made of these three kinds of change in solids in various 
ways, the more important of which are as follows :— 

Case 1: Mechanical Rupture. —This is measured by— (a) tensile strength ; 
(6) crushing strength; (e) hardness, See. 

In isotropic solids the force to be overcome is the same for all of these 
methods, and the results expressed in suitable torms should be comparable. 
But most solids are not isotropic ; mica, selenite, and asbestos may be cited 
as extieme cases where the strength in different directions is totally dif¬ 
ferent. In all such cases different methods of measurement may give quite 
different values for the mechanical strength. For present purposes the 
dete rmin ation of hardness, although by no means precise or exact, is 
perhaps the most useful. It is very easy to measure loughly, so that where 
the hardness differs much in different directions the maximum value is 
easily found. 

Case 2 : Solution in a Solvent .—This method of breaking down a solid is 
measured usually in terms of the weight of solid which dissolves in a given 
weight of solvent at a definite temperature. In a given solvent at a given 
temperature the solubility depends upon two principal factors—first, the 
attractive force or adhesion between solid and solvent; and, second, the 
cohesion of the solid. Assuming the first to be nearly constant, the solubility 
should increase as the cohesion and the mechanical strength become less. 

Case 3: Fusion and Volatilisation. —This, the third method given for 
separating molecules, is a question of two opposing forces—molecular 
cohesion versus molecular velocity. When the average kinetic energy of 
the moving molecules is greater than the energy of cohesion, the molecules 
escape from each other and volatilise. With any given solid the energy of 
the moving molecule increases with the temperature proportionately, while 
the cohesion remains the same. Hence the greater the cohesion and 
mechanical strength, the higher the temperature required for volatilisation, 
or fusion and volatilisation. 

In the absence of suitable quantitative measurements, which, as already 
seen, are particularly difficult to got in the case of mechanical strengths, no 
exact correspondence can at present be shown between strength, solubility, 
and volatility or fusibility in solids, but evidence enough is available to show 
distinctly that some such correspondeuce exists. 

In a chemical laboratory hundreds of artificially prepared pure solids are 
met with. Owing to the limitations of manufacturing processes, these are 
almost entirely confined to compounds readily soluble, or fusible, or volatile, 
and in every case the crystals are mechanically soft and weak—in fact, 
softness and weakness are the most striking characteristics of artificially 
prepared crystals. Quite recently the high temperatures of the electric arc 
have come into commercial use, and one of the most notable results is the 
formation of new and difficultly fusible crystals, such as carborundum, 
which is little short of a diamond in hardness. 

A few more definite examples may be given. If we arrange six of the 
more common salts of calcium in order of increasing hardness, thus—chloride, 
carbonate, sulphate, phosphate, fluoride, silicate—it will be found that this 
is also the order of increasing insolubility. 
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In the closely related compounds, sugar, starch, and cellulose, the insolu¬ 
bility and strength increase together very clearly, sugar being freely soluble 
and weak, starch semi-soluble and comparatively strong, cellulose insoluble 
and very strong. 

In the numerous commercial glasses, all those easily fusible are soft; 
hardness and infusibility increase together. Very much the same is true of 
the resins. 

All the solid hydrocarbons are very easily melted, and all are very soft 
and weak. 

Ordinary phosphorus is readily fusible, soluble, and very soft, while the 
change which converts it into red phosphorus makes it difficultly fusible, 
and at the same time insoluble and relatively hard. 

There are a few prominent cases which appear at first sight to be excep¬ 
tions to the general rule. All the forms of carbon are highly infusible and 
insoluble, but some are quite soft. The explanation appears to be that 
the soft forms are not compact; the particles are not close enough for 
cohesion to have full play. Any process which makes the carbon more dense 
and compact increases very largely its strength and hardness. This is very 
well seen in the manufacture of the glow-lamp filament. Ordinary charcoal 
does not seem a promising material to make into a strong, hard, elastic wire ; 
yet by simply increasing its compactness, bringing a greater proportion of 
the molecular particles within reach of each other, the required strength and 
elasticity result. Similarly, retort carbon is hard and strong. The softness 
of charcoal is due to its spongy, open character. Alumina and its important 
compound clay are very insoluble and difficultly fusible, and yet both are 
soft and unctuous to the touch. That this also is due to the loose, open 
structure, to the molecules being too far away to hold each other firmly, is 
pretty clear. Clay, when strongly heated, shrinks very much, the particles 
come within closer reach of each other, and the mass becomes both hard and 
strong. The change is well seen in the manufacture of bricks and pottery. 
If the heating be very prolonged, the clay may actually crystallize, as in 
the mineral andalusite, which is harder even than quartz. Alumina can be 
melted in the electric arc, and then forms a compact solid, with the strength 
and hardness of the ruby. 

Quartz is much more infusible than any glass, and after fusion is propor¬ 
tionately stronger—so strong that thin crucibles of quartz can be plunged 
into cold water while red-hot without injury. 

In practically every case, then, with resistance to solution, or fusion, 
or volatilisation comes resistance to mechanical rupture. Hence strength 
and hardness may be to a great extent foretold in compact solids if the 
solubility or fusibility be known, and vice versd. 

The matter has been brought before the Institute in order to make a 
little more clear and definite a relation long felt more or less vaguely, and 
utilised more or less consciously by many practical men. 
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Art. XXXII.— A Possible Relation between Atmospheric Carbon-dioxide and 

Leaf-development. 

By S. Page, B.Sc. 

[Reud before the Philosophical Institute of Canterbury , 4 th August, 1909.] 

The existence of all green plants is dependent upon atmospheric carbon- 
dioxide, and this is relatively so small in amount that the annual growth 
of plants the world over absorbs each year a very appreciable proportion 
of the whole supply. Liebig calculated that in Central Europe one acre 
of vegetation removes three-fifths of a ton of carbon per year; and 
Arrhenius, 5,4 using this estimate, finds the annual carbon - production of 
plants the world over to be 13,000 million tons—not less than one-fiftieth 
of the whole C0 2 of the atmosphere. Although the greater part of this, 
by decay, goes back into the air each year, Arrhenius estimates that the 
carbon annually obtained from the air and stored up as peat would use up 
all the atmospheric C0 2 in ten thousand years. 

Existing peat and fossil carbon generally, corresponds approximately in 
amount to the oxygen of the air—that is, would require the whole of the 
atmospheric oxygen to burn it up completely. Hence it was suggested by 
Keohne, of Brussels, in 1856, that all the oxygen of the air—1,216 billion 
tons—may have been produced from C0 2 by plants. 

It is clear, then, that the relation between plants and the world’s supply 
of CO 2 is a very intimate one, and that any considerable fluctuations in the 
aerial proportion of this essential gas is likely to be of supreme importance 
to plant life. That fluctuations have occurred—that at one time in the 
earth’s history the amount of C0 2 in the atmosphere was very different 
from and very much greater than at present—there is a good deal of evi¬ 
dence to show. There can be no doubt that at one time the crust of the 
earth was at a high temperature, above its melting-point, and far above 
the ignition-point of carbon in air. Hence any free carbon whatever which 
reached the surface of the fluid earth during this period—a very long period 
—must have been burnt into C0 2 , Not only so, but the free carbon 
below the surface, protected from air, could scarcely escape oxidation by 
the water and metaflic oxides of the molten mass. 

Practically all metallic oxides are now known to be reducible by carbon at 
very high temperatures, and many igneous rocks, old and new, undoubtedly 
contained considerable water while in fluid or semi-fluid condition. 

It has been suggested by Mendeleef and others that at this stage the 
carbon escaped oxidation by forming metallic carbides similar to the iron- 
carbides of cast iron and the now well-known calcium-carbide used for 
generating acetylene. But carbides are readily oxidized into C0 2 by 
water, air, or metallic oxides. Examples of such action are found in the 
Bessemer converter and in the production of steel from cast iron by burning 
out the contained carbon with oxides of iron. The traces of C0 2 now found 
occasionally in rocks in the liquid form may possibly have their origin in 
some such deep-seated oxidation of carbon or carbides. 

The weight of evidence, then, appears against the supposition that the 
bulk of the earth’s carbon was retained in the crust during the hot period, 


* w Worlds in the Making.” 
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and tends to show that it was burnt into C0 2 and found its way into the 
atmosphere. 

Let us compare, then, the quantities of carbon at present existing in 
the earth's crust and in the air respectively, in order to see how far the 
aerial supply would be increased if afl known carbon existed as C0 2 :— 

Percentage of C0 2 in air = by volume -04. 

Percentage of carbon in air = *04 x 3/11 = *011 (nearly). 

Atmospheric carbon in pounds .q;q 

per square inch of earth’s — x 15 = *0016. 

surface *00 

Percentage of C in earth’s crust .. .. = *21 (F. W. Clark). 

Density of crust .. .. .. .. = say, 3. 

Terrestrial carbon in pounds per cubic inch of 62*5 x 3 *21 

crust “Tm - * HK) “ '°°° 22 ' 

Atmospheric carbon per square inch of crust __ *0016 

Terrestrial carbon per cubic inch of crust *00022 ~ ® ( a PP r °ximate). 

Hence, a column of the earth’s crust 8 in. deep contains as much carbon as 
a similar column of air of the full depth. 

Assuming the earth’s crust to be fifty miles deep, if 1 per cent, of its 
carbon was burnt and thrown into the air, the atmospheric C0 2 would be 
increased more than three thousand five hundred times. 

The problem as to the amount of C0 2 formerly in the air may be con¬ 
sidered also from another point of view. 

Plants are not and never have been the only absorbers of C0 2 . The 
weathering of rocks is ceaseless. Many igneous rocks consist largely of 
silicates of potassium, sodium, calcium, magnesium, and iron. C0 2 dis¬ 
solved in rain-water converts these into carbonates. Hence the probability 
of all the CO 2 found as carbonates in the sedimentary rocks being obtained 
from the air. 

Hogbom estimates that the earth’s limestones and dolomites contain 
twenty-five thousand times as much CO, as the aiT. 

Chamberlin (American geologist), omitting the pre-Cambrian (pre-plant) 
limestones, estimates that those formed since life appeared contain twenty 
to thirty thousand times as much C0 2 as the air. 

It is absolutely clear, therefore, that the air was once enormously richer 
in C0 2 than now. Was this so when plants first appeared? Carbon 
separated from.the air and now existing as fossil plants, coal, peat, &c., 
contains hundreds of times as much carbon as is now in the air; also, 
the limestones of fossiliferous periods contain twenty to thirty thousand 
times as much CO a as the air. 

Unless, therefore, there has been a regular supply of C0 2 from volcanic 
vents or otherwise to balance this enormous removal of carbon, the atmo¬ 
sphere at the period when plant-life began must have been excessively rich 
in C0 2 . Also, during the plant period the atmospheric C0 2 has been 
reduced apparently in a steady continuous progressive manner from a very 
large to its present very small proportion. ^ * 

One need not be a biologist or botanist in these days of popular scientific 
literature and popular scientific lectures to be thoroughly familiar with the 
fact that environment has a great deal to do with the form, character, and 
habits of plants. Relatively small differences in temperature, in dryness 
of air or of soil, in wind, in altitude, in presence of insects or herbivorous 
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animals, &c., produce in time great changes, and are largely responsible 
for the diverse plant forms now existing. And in the light of the present 
knowledge as to the effect of environmental changes, it is impossible to con¬ 
ceive that a change—huge, continuous, progressive—in a most vital condition, 
extending for thousands ot millions of years, could be without a corre¬ 
sponding - change in the plant forms dependent upon it. 

The collection of the carbon essential to its existence is confined to the 
surface of a plant. The surface is the part most directly concerned. 
Hence, if any change occurs to balance this continuous impoverishment 
of the air, it should be in the direction of a modification of the surface. 

Two distinct kinds of modification appear possible—(1) An increase in the 
effectiveness of the original surface ; (2) an increase in the area of this surface. 

For our own present purpose the first may be neglected, as it seems 
hardly possible to discover much about it. 

As to the second, palaeontological records show that the earliest plants. 
other than jerns, were practically leafless, and little branched. The ratio 
of surface to mass was comparatively small. 

The lepidodendrons and calamites of the Devonian period were massive 
plants showing quite a small surface. Later plants showed more branching, 
more surface area; but it was not until late in the Carboniferous era, by 
which time immense amounts of C0 2 had been used up, that leaves were 
common. 

An examination of plant-remains shows that since Carboniferous times 
a fairly continuous increase in the ratio of surface to mass in the dominant 
plants has taken place, until now the average flowering-plant shows an 
abundance of leaf, a ratio of surface to mass that has not been exceeded 
at any previous period. 

It seems a fair inference, then, that the evolution of plant surface—in 
other words, the evolution of the leaf—has been primarily due to the 
necessity for more efficient C0 2 collection, and has been one of the results 
of the progressive diminution of atmospheric C0 2 . 

Arrhenius* points out that the actual amount of C0 2 in the air is so 
small that in 1904 the coal burnt produced C0 2 equal to one-seventieth of 
that of the air. The atmospheric C0 2 is consequently again increasing 
or likely to increase. 

One objection to the suggestion that decrease of C0 2 has developed 
leaf surface is that ferns were amongst the earliest plants, and these exposed 
a comparatively large surface from the beginning. This was probably due 
to an entirely different cause. 

Consider the factors in the development of plant surface. They appear 
to be ot two kinds, respectively in favour of and against such development: 
In favour—(1) Need of C0 a ; (2) need of sunlight. Against—(1) Drought; 
(2) wind (mechanical effect); (3) excessive sunlight. 

The early forests appear to have been dense, and then, as now, ferns 
appear to have been forest-floor plants, living in partial shade. Forest-floor 
plants w ould be likely to have CO 2 in plenty, hut little light. Light, however, 
is absolutely essential, and a plant growing in the shade can increase its 
light-collecting power only by spreading itself out as much as possible. 

While there are many drawbacks to a great extension of surface in an 
exposed plant, on the forest-floor there is no wind to damage, no drought 
to shrivel, no sun to scorch. 

* “ Worlds m the Haking.” 
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The problem arose much sooner, was much easier than in the case of 
exposed plants, and appaiently was solved much earlier. I believe that 
at the present time these advantages still show, ferns are able to extend 
themselves recklessly—there are probably few exposed plants which rival 
the ferns in ratio of surface to mass. 

The New Zealand kidney-fern possesses an extraordinary extension of 
surface in proportion to its mass ; a young and vigorous New Zealand 
cabbage-tree also shows very considerable surface : but if cut and exposed 
to a drying wind the fern shrivels in a few minutes, the cabbage-tree scarcely 
in a week. The fern in gaining large surface has become excessively open 
to damage by light, by wind, and by drought; the cabbage-tree in gaining 
a great extension of surface has retained its power of resisting all three. 

It seems, therefore, reasonable enough to assume that even if the neces¬ 
sity for increased surface arose at the same time in ferns and exposed 
flowering-plants, the latter, faced by such difficulties, would take much 
greater time to develop it safely. 


Art. XXX III .—Some New Zealand and Tasmanian Arachnid®. 

By H. R. Hogg, M.A., F.Z.S. 

Communicated by Dr. C. Chilton. 

[Read before the Philosophical Institute of Canterbury , 3 rd September , 1909.] 

For the phalangids and spiders now described, with one exception, I have 
to thank Professor Benham, of Dunedin, and Dr. Chilton, of Christchurch. 

Coming from Tasmania, Stewart Island, and New Zealand, they are 
representative of the southern fringe of the families to which they belong, 
and I welcome this opportunity of placing them on record. 

The extension of the genus Pantopsalis to Tasmania and of Macropsalis 
to Stewart Island does away with the older supposition that the former 
was peculiar to the New Zealand region and the latter to the Australian. 

Order ARANEJ. 

Fam. DICTYNIDiE. 

Genus Amaurobius, Sund. 

Amaurobius charybdis, nov. sp. 

The cephalothorax is red-brown in front, orange-brown on the thoracic 
pari, and darker orange on the cephalic part, with a narrow median stripe 
and side stripes quite dark brown. 

The mandibles are black-brown, the fangs black at the base, red towards 
the point. The lip and maxillae dark red-brown. The sternum dark yellow- 
brown, with long upstanding brown hair. 

Coxse and legs bright yellow-brown, with bands of light grey, three on 
the femur, tibia, and metatarsus, and one on the patella. Palpi yellow, 
with grey hairs. 

The abdomen is dark grey, mottled with small bunches of white or 
yellow hairs. Two rather broad longitudinal yellow stripes divided by a 
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median grey stripe extend one - third the length from the front. In the 
centre behind these is a white pattern shaped like a St. Andrew’s cross. 
On the under-side are four longitudinal pale-yellow stripes. The spinnerets 
are dark brown, the cribellum nearly white. 

The cephalothorar, convex on the cephalic part, is furnished with some 
strong curved bristleo over the anterior area ; otherwise it is rather bare. 

The sides of the thoracic part are well 
rounded. 

The rear row of eyes is strongly pro- 
curved, the lower edge of the median 
being half their diameter above the upper 
edge of the laterals The median eyes 
are 1J times their dia¬ 
meter apart, and times 
_ of the same distant from 




Fig. 1.—Amaueobius gharybdis. 

a . Eves. b. Profile, natural size. c. Lip and maxillae. 
d. Male palp, front and back. 


the laterals, which are 
oval, their long diameter 
perpendicular. They are 
on a common tubercle 
with the front laterals, 
which are of the same size 
and shape but lying hori¬ 
zontally, and from these 
they are parted at the 
corners by a third of their 
length. The front row is 
straight. The outer edge 
of its side eyes lies just 
within the inner edge of 
the rear laterals. They 
are their long diameter 
distant from the median, 


which aTe as large as the rear median, and stand their diameter apart from 
one another, and more than twice that distance from the rear median eyes. 
The elypeus is twice their diameter. 

The mandibles are long and powerful, kneed at the base, and furnished 
with long upstanding biistles. The fangs are long and well curved. There 
are three rather small teeth on the inner margin of the falx-sheath, and 
one large between two small on the outer. 

The maxillcc are upright, straight on the iunex edge and moderately 
rounded on the outer. The lip is one-third longer than broad, narrowed 
anteriorly, truncate with a slight hollow in front. 

The sternum is shield-shaped, twice the breadth of the lip, and is raised 
up from the margin; it is covered with long upstanding hairs ; it narrows 
to a point at the rear, and slightly projects between the two rear cox®, 
which are not quite contiguous. These are also separated from the cox® 
of the third pair. 

The legs are moderately fine, tapering to their anterior ends. The front 
pair are remarkably long, being nearly 4J times the length of the cephalo- 
thorax. There is no calamistTum on the male. The superior claws are 
strong and aTe well curved at the anterior end, with about nine teeth on 
the basal half. 


The palpi are fine, and furnished with three apophyses on the back of 
the tibial joint. 
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The abdomen i& oval, straight m front, rounded at the sides, and mode¬ 
rately high. It is covered with downlying thick bristly hair, interspersed 
with long upstanding bristles. The cribellum is divided, and stands up 
rather high above the level of the abdomen. The spinnerets aTe normal. 

The measurements m millimetres are as follows :— 


Length. Breadth. 

Cephalothorax .. .. .. 6 4 (3 in front). 

Abdomen .. .. .. 6 3£ 

Mandibles .. .. .. 3 


Legs.— 

Coxse. 

Tr. and 
Fem. 

Pat. and 
Tib. 

Met. and 
Tars. 


1 

.. 2 

6i 

9 

9 

264 

2 

.. 2 

6 

7 

7 

22 

3 

.. 2 

54 

6 

6 

19J 

4 .. 

.. 2 

6 

64 

64 = 

21 

Palpi .. 

.. 1 

3 

2 

14 = 

n 


One male, from Stewart Island. 


Fam. THOMISIDiE. 

Subfam. STEPHANOPSIN.E. 

Group STEPHANOPSEAE. 

Genus Stephanopis, Cambr. 

Stephanopis, Eev. 0. P. Cambridge, Ann. & Mag. Nat. Hast., 1869, p. 60 ; 
L. Koch, Arach. Aust., 1874, p. 495; E. Simon, Hist. Nat. des Ar., 
vol. i, p. 1054. 

Stephanopis benhami, nov. sp. 

The cephalothorax is dull yellow with a darker triangular longitudinal 
median stripe Teaching from the rear row of eyes to the top of the rear slope. 
The palpi, legs, lip and maxillse, sternum, and both sides of the abdomen 
are about the same colour as the cephalothorax, the mandibles somewhat 
darker. On the upper side of the abdomen are three pairs of muscle 
spots. 

The cephalothorax is triangular, widening from less than a millimetre 
in front to 2\ millimetres at the posterior end, the edge of which is straight. 
The skin is somewhat tuberculous, and thickly covered with downlying flat 
club-shaped bristles. The front part of the cephalothorax, on which lies 
the anterior row of eyes, is perpendicular to the remainder of the cephalic 
part, on the top of which is the rear row of eyes. The latter is slightly 
recurved, equal and equidistant, ratheT more than their diameter apart. 
The front row of eyes is strongly recurved, the laterals twice the diameter 
of the rear eyes, reaching up to the margin of the upper surface. The small 
median, one-third of the diameter of the latter, are their own diameter 
apart, and lie a little below the line joining the lower edge of the laterals. 
They are twice their diameter from the margin of the clypeus. 

The mandibles are rather broad and straight. The lip is as broad as long, 
truncate in front, and reaches barely half-way up the maxillae, which are 
straight at the anterior end, and nearly touch one another over the lip. The 
sternum is a broad oval, and the rear coxae touch one another. The palpi 
are short and thick, thickly covered with bristly hair, and the patellar 
joint is as long as the tibial. 





276 


Transactions . 


The femora, oi the front two pairs of legs are much thicker and broader 
than the rest. They are carried thrown back from the coxae, the other joints 
pointing forwards/ and are covered with short spatulate bristles on the 

upper side. On the under-side 





of the metatarsi of each are 
three pairs of stout spines, and 
on the under-side of the tibia 
four stout incurved pairs. These 
spines are much stouter on the 
front pair than on the second. 
There are also claw-tufts on the 
tarsi of the front two pairs. 
The rear two pairs are slighter 
and unarmed, with fine bristles 
under the tarsi. 

The abdomen is truncate 
in front, widening out to its 
greatest breadth at its posterior 
end, where it is slightly hol- 


Iig. 2. —Steph ^xofis BENH4MI. lowed, and carries two angular 

a. IfattuMl size b. Eye** c Epigyne. tubercles at the corners. From 

thence in an inverted cone it 


sinks perpendicularly to the spinnerets. The epigyne is hollowed, with a 
horseshoe-shaped rim. The undeT-side of the abdomen is thickly covered 
with short spatulate bristles. 

This species, in coloration, pattern of eyes, and shape of cephalothorax 
and abdomen, is very like L. Koch’s S . longipes, from Kockhampton, Queens¬ 
land. Besides being smaller, its front two parrs of legs are shorter in pro¬ 
portion, and the two rear pairs longer. 

The measurements in millimetres are as follows :— 


Cephalothorax 

Abdomen 

Mandibles 

Legs,— 

1 

2 .. 

3 .. 

4 .. 
Palpi 


Length. Breadth. 

.. 3 2| (1 in front). 

..3.i 3 

.. 1 

r ,___ Tr. and Pat. and Met. * nd 
L0X *’ Pern. Tib. Tar&. 

1 3J 3| 3 = 11 

1 3" 21 2J - 9 

1 2 l.i 1J - 5f 

13 21 2 = 81 

* 1 1“ 1 - 


One female, from Stewart Island. 

I have named this species after the collector, Professor W. B. Bonham. 

M. Simon calls the genus Stepkanopsis , possibly misled by the error 
in the Index of the Zoological Record, 1880-1900 ; but Stephanopis is the 
name originally given to the genus by the Rev. 0. P. Cambridge, and it 
must be so spelt: Stephanops , moreover, is the name of an older genus of 
Rotifera . 

The area of distribution of the genus covera pretty well the whole of the 
subtropical regions south of the Line, with the exception of Africa, although 
it reaches as far as Madagascar. This specimen is from the farthest-south 
point hitherto recorded. 
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Order OPILIONES, Suudevall. 

Suborder PALPATORES, Thorell. 

Fam. PHALANGIOIDiE, Thorell. 

Genus Macropsalis, W. Sorensen. 

Macropsalis, W. Sorensen, Die Arachniden Aust., ii Halfte, p. 54, 1886, 
Opiliones ; R. I. Pocock, Proc. Zool. Soc. Lond., 1902, vol. ii, p. 398, 
New Harvest Spiders ; Dr. J. C. C. Loman, Zoologischer Jahrbucher, 
Band xvi, 1902, p. 163 et seq Neue Ausereurop. Opilione. 

Macropsalis chiltoni, nov. sp. 

This specimen from Stewart Island is the first of the genus which has 
been recorded from New Zealand, the species hitherto described having 
come from the mainland of Australia, while the New Zealand forms were 
believed to have all fallen into the allied genus Pantopsalis, E. Sim. 

Carapace dark red-brown, with two parallel longitudinal orange stripes 
reaching from the sides of the eye-tubercle to the rear slope. Legs and 
femoral joint of palpi brown with yellow bands, remainder of palpi pale 
yellow. Abdomen grey in front, with two paTallol black-brown stripes 
reaching from the anterior end half-way down the abdomen, the remainder 
black-brown. 



Fig. 3.—Macropsalis chiltoni. 

«. Natural size. 1. Mandibular finger, enlarged, c. Palpal claw. d. End of tibia! 
joint of palp, from inside, e. Same, from outside. 

Of the mandibles the basal segment is yellow-brown, darkening anteriorly 
on the upper side. The second segment is dark red-brown above and yellow 
underneath. 
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With the exception ol a few small spines on the eye-tubercle and in 
front of same, the whole carapace is quite smooth. 

The mandibles are thickly covered with spicules and tubercles. They 
ate tLin. but widening out slightly at the anterior end of each joint. The 
fingers are long and thin. The fixed joint has two large teeth, and a row 
of smaller reaching nearly to the anterior end. On the movable joint 
is one large tooth neaT ’the middle and a few serrations leaching to 
the anterior end. The patellar joint of the palp is shorter than the 
tibial. and has a lateral process at the anterior end. 

The legs have no spicules on the trochanter, but short strong spicules 
on the femoral joint, and a few weaker spicules on the patella. 

I am unable to distinguish the sex without damaging the single specimen. 

The measurements in millimetres are as follows :— 


Cephalothorax 




Length. 
.. 2| 

Breadth. 

24 

Abdomen .. 

.. 



.. 2 

24 

Mandibles .. 




lbt Joint. 
.. 7 

2nd Joint 
8 

Legs,— 

1 

Cox®. 

.. 2 

Tr. and 
Fern. 

6 

Pat. and 
Tib. 

7 

Met. and 
Tars. 

18 = 

33 

2 

.. 2 

12 

12 

24 = 

50 

3 

.. 2 

6 

7 

18 = 

33 

4 

.. 2 

9 

10 

24 = 

45 

Palpi 

.. — 

3 

3 

3 4 = 

94 


One specimen, from Stewart Island. Named after Professor C. Chilton, 
of Canterbury College. 

Genus Pantopsalis, E. Simon. 

Pantopsalis . E. Simon, Comptes Rendus de la Soc. Ent. de Belgique, 
Mai, 1879, p. 16; \Y. Sorensen, Arac-h. Austi., Zweiter Theil, 1886, 
p. 56; Dr. J. C. C. Loman, Zool. Jahrb., Band xxi, 1902 ; R. I. 
Pocock, Proc. Zool. Soc., Dec. 2,1902, p. 392, and Ann. & Mag. Nat. 
Hist., ser. 7, vol. xi, May, 1903, p. 436. 

Pantopsalis trippi, Pocock. 

I have compared this single specimen with Mr. Pocock’s type specimen 

(in the British Museum Nat. Hist. 
Dept.) from Timaru, and it is cer¬ 
tainly the same ; the only difference 
being that in this there are short fine 
bristles on the eye-tubercle and in 
front of same, in his they are more 
definite spicules. 

The coxa, femur, patella, and tibia 
of the palp are orange, the long 
metatarsal joint being nearly white. 
The patella and tibia of same are 
of equal length. The anterior end 
of the patella has a sort of pad, 
covered with short bristles, instead of 
the process in the genus Macropsalis 
above detailed from the same locality, 
and the fingers are shorter, with one large tooth about the middle. 



Fig. 4.—PAMTOPSALI& TBIPFI. 
a. Mandibular finger, b. End of 
tibial joint of palp. 
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The measurements in millimetres are as follows :— 





Length. 

Breadth. 


Cephalothorax 

.. 


. 3 

3 


Abdomen 



. — 

— (missing). 




1st Joint. 

2nd Joint. 


Mandibles 

.. 


10 

11 = 

21 

Legs,— 

Cox«3e. 

Tr. <«.nd 
Fem. 

Pat and 
Txb. 

Met. and 
Tai^. 


1 

Q 

.. 2 

9 

74 

61 

16 = 

32 

Zj 99 

3 

.. 2 

6 h 

6 

18 = 

32| 

4 

.. 2 

10 

8 

24 = 

44 

Palpi 

.. — 

3 

2 

3 = 

8 


One specimen, from Stewart Island. 

In addition to the six species of Pantopsolis , all from Hew Zealand, 
detailed by Mr. Pocock {loc. cit.), there is in the British Museum collection 
a dried specimen from Tasmania, and broken parts of two more of the same, 
apparently undescribed. This extends the range of the genus farther than 
had been hitherto recorded. The Tasmanian species is lighter in colour, 
but not very different from the above. For the sake of comparison I append 
the description. 


Pantopsalis tasmanica, nov. sp. 

Carapace and legs rather dark yellow-brown. 

The femoral, patellar, and tibial joints of the palpi yellow blotched 
with grey, the distal joint pale yellow. 

The carapace and low eye-tubercle 
are quite smooth, without spines or 
granulation. 

The mandibles are long and thin, 
the spinous tubercles thereon small 
but thickly spread over the whole sur¬ 
face of both joints. The first joint is 
slightly thickened at each end. The 
second, which is longer and stouter, 
gradually thickens slightly from the 
base to the anterior end. The point 
of the movable finger crosses that of 
the fixed one. The fingers are short, 
with one large tooth in the middle of 
each. 

The palpi are fine and smooth, and 
shorter than the first joint of the 
mandibles. The patella and tibia are of equal length, and the anterior 
end of the former is just slightly thickened. 

The measurements in miUimetros are,— 



At 


Fig. 3.—Paxtopsaus thsmaxica. 
a. Natural size, b. Profile. 


Cephalothorax 
Abdomen .. 

Mandibles .. 


Length.'* Breadth. 

. 2 2 


1st Joint. 2nd Joint. 

..7 8 * 


15 
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• 2^0 

Tr. and Pat. and Met. and 

L e , ^ Fern. Tib. Tars. 

2 !! ■■ n 8 17 = 321 

3 .±3 4 8 = 16| 

4 .6“ 6 14 = 26 

Palpi . H H 2=5 

One dried specimen in the British Museum (the abdomen and front 
pairs of legs missing), and parts of two others (smaller), one with much 
shorter but similar-shaped mandibles. This might be a sexual or age dif¬ 
ference. but it is impossible to distinguish the sex of any of them. 

Trioenonyx testaceus, nov. sp. 

Carapace orange. Eye-tubercle yellow, with two black patches between 
the eyes. Mandibles pale yellow. Abdomen oTange, transversely striped 
with black on the posterior segments. Legs very pale yellow. 

The carapace, including the ocular tubercle, which is quite terminal, 
is very finely granulated, almost smooth, and with no tubercles or spines. 
The eyes are yellow, and situated nearly at the apex of their tubercle. On 
the upper side of the abdomen there is a transverse row of fine spines on 
each segment. On the under-side the segments are finely granulated and 
without tubercles. 

The mandibles have the first joint smooth, the second with a median 
row of spinous bristles 
down the front and 
spines round the ante¬ 
rior margin; the fingers 
just cross one another 
at the points. 

Palpi : The coxa has 
two laTge spinous tu¬ 
bercles on the under¬ 
side. The trochanter 
has one similar. The 
femur has on the under¬ 
side two large spinous 
tubercles at ihe base 
and one *mall about 
the middle, on the 
upper side a median 
row of small tubercles Fig. 6.—TmcExoxrx testaceus. 

mid red mottiings on a . Enlarged; x2. b. Sternal and coxal area of under-side 
the yellow ground. The of thorax, 

patella is smooth. The 

tibia has two long spinous tubercles on the inner side and one short one in 
front. The tarsus has two inner and three outer spines. 

The coxae of the first pair of legs have two large spinous tubercles on the 
under-side, and there are smaller spinous tubercles on those of pairs 2 
and 3. 

The maxillary process at tho base of the second leg is double, the inner 
segment being twice as high as the other. The tarsal segments are 4, 10, 
5* 5. 
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The measurements are as follows, in millimetres :— 





Length. 

Bieadtli. 





6 

4 





1st Joint. 

2nd Joint. 


Mandibles 


.. 

.. 2 

il = 

31 

Logs,— 


Tr. and 

Pat. and 

Met. and 



Fern. 

Tib. 

Tais. 


1 .. 


.. 3 

3 

3 

9 

2 


.. 4 

4 

6 

14 

3 !. 


.. 3 

3 

31 = 

91 

4 .. 


.. 4 

4 

5 

13 

Palpi .. 


• • 2* 

21 

11 = 

61 


This species is near to T. snblcevis, Pocock. But. apart from the colour, 
which might possibly be a matter of age, it differs in the length of the end 
part of the single maxillary process, which is in this twice as high as in the 
other. The palp also is shorter, and the bespining of same different. 

One female (?) labelled “ New Zealand 55 only. 


Tricenonyx stewartius, nov. sp. 

Dorsal surface of carapace dark yellow-brown, lighter yellow-brown 
along the posterior edges of the segments ; under-side lighter yellow-brown. 
Legs dark brown mottled with yellow ; palpi, coxa, and trochanter yellow; 
femur black-brown with round yellow spots, bright yellow at anterior 
end; patella yellow; tibia black-brown at basal hah, anterior portion 
bright yellow; distal segment bright yellow. Mandibles black-brown, 
fingers yellow. 

The carapace is finely granulated, without spines or tubercles except 
as mentioned below. The anterior area of the upper sur¬ 
face is two-thirds as deep as the remainder. The eye 
tubercle is quite on the anterior edge, finely granulated, 
but without tubercles or spines. It is conical and low, 
and the eyes are situated almost at the apex. 

There is a row of tubercles in front of the posterior 
border of the scute, and a few short bristles on the median 
line. 

Palpi .—On the coxal joint there is 1 short spinous 
tubercle at the anterior end. 



On the trochanter, 1 above and 1 each side. 

On the femur, 3 large and 1 small above, 3 small on 
the inner side and 3 below. 

On the patella, none. 

On the tibia, 2 each side and 1 underneath at rear end. 
On the tarsus, 3 on the outer side and 2 on the inner, 


Peg. 7. 
Tricenonyx 


with slightly curved yellow claws at the end. stewartots. 

On the palpal coxae, and coxae of 1st, 2nd, and 3rd a * x3 ' 

pairs of legs, are rather large granulations. That of 4 
is nearly smooth. The maxillary processes on the coxae of the second 
pair of legs are single and roughly triangular. 


The measurements in millimetres are as follows :— 


Length. Breadth. 

Carapace .. .. .. 3| 3 (2 in front). 

Abdomen .. .. .. l| 3 
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Legs,— 

1 


Tr. and 
Fern. 

.. n 

Pat. and 
Tib. 

n 

Met. and 

Tars. 

2J = 


2 


.. 2 

9 

4 

8 

3 !. 


.. 11 

n 

2 

5 

4 .. 

( m 

.. 2 \ 

21 

34 = 


Palpi 


.. li 

i.i 

1 



The tarsal divisions of legs are 4, 11, 5, 5, 

This species is rather close to T. coriacea , Poc., from Auckland ; but the 
legs are shorter in proportion and the bespining of the palpi is rather dif¬ 
ferent. there are no tubercles on the abdominal segments, and the tarsal 
divisions of the legs are greater in number. 

One male, from Stewart Island. 


APPENDIX. 

The following descriptions are reprinted here for the benefit of students 
in the Dominion who may not be able to consult the original works. 

White. Proc. Zool. Soc. Lond.. vol. xvii, 1849. p. 6. 

Phalaxgiitm listeri. 

Chelicera enormously long; first joint not quite so long as the second, 
and. like it, rough with outstanding short spines ; the end very slightly 
thickened, with two claws, one fixed, with a small tooth inside near the 
base, followed by a deepish notch, the movable claw with a largish tooth 
about the middle which fits into the notch of fixed claw. 

Bab .—New Zealand. 

M. Euaene Simon, Soc. Ent. de Belgique, Comptes Rendus, 2 May 1879, 

p. 16. 

Genus Pantopsalis, nov. gen. 

(Ilav = totu&, $a\is = forfex.) 

Teguments sub-coriaces. Corps tres-court, presque arrondi. Abdomen 
plus court que le cephalothorax ; celui-ei tres eleve, presque conique. 

Mameion oculaire eleve, plus large que long, inerme, largement separe 
du bord anterieur. Cheliceres d’une longueur excessive, plus de quatre 
fois plus longues que le corps, lours deux articles presque egaux, doigts 
robustes et courts. Pre-epistome tTes grande trapezoide, epistome plus 
petit, en triangle avec le sommet un peu saillant et conique, mais non en 
forme de lame. 

Lobes maxillaires de la seconde paire. cvlindriques, attex, greles, non 
attendues, et obtus, diriges obliquement en avant mais ne se rencontrant 
pas. Avance stemale de l’abdomen un peu elargie en avant et tronquee. 
Piece anale petite, semi-circulaire, a peine aussi large que Ies bords refleebis 
du 8 segment. Patte machoire beaucoup plus eqjtrt que les cheliceres, 
patelle et tibia beaucoup plus longs que larges, presque d’egale longueur, 
saris brosse interne, grifEe tarsale tres petite. Pattes tres-longues et fines, 
tibia de la seconde paire et metatarses des 4 paires pourvus de fausses articu¬ 
lations. 

Ce genre est le plus singulier de la famille des Phalangidce , pai des 4normes 
cheliceres ayant plus de quatre fois la longueur du corps, il rappelle m6me 
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avec exaggeration, le genre Ischjropsalis, ses prmcipaux caractereo le rap- 
prochent dn genre Gagrella. Scol. 

Type, Pantopsahs listen , White. Proc. Zool. Soc., part xvii, 1849, sub* 
Phalangium. 

Long., 5 mm.; chel. long., 25 mm. Nouvelle-Zelande (lie du Milieu). 

Le Museum du Paris possede trois exemplaires rapportes par M. Filhol. 

Corps tres noir finement chagrine, portant sur le bord antenor un 
groupe de petits denticules irregulieres, 

Cheliceres noires, doigts courts tres robustes pourvus chac-un d’une 
forte dent mediane. 

Pattes noire cylindriques, femur gamis de petits denticules irregu¬ 
lieres. Patte Machoire blanc testaces avec le femur brim-rouge. 


New Zealand also. 


M. Simon (Zoologischen Jahrbuchern, vol. xxi. pt. 4, 1905) gives the 
following list of spiders as having been recorded from the Chatham 
Islands 

Tegenaria domestica , Clerck (probably introduced). 

Theridion tepidariorum , C. Koch (probably introduced). 

Tetragnatha gulosa, L. Koch 
Araneus verrucosus , Walckenaer 
Clubiona peculiaris, L. Koch 
G. cambridgei , L. Koch .. 

Desis marinus , Hector 
Cambridgea antipodiana , White 
Lycosa Maris , L. Koch .. 

Amaurobius chathamensis , E. Simon 
Ariadne barbigera , E. Simon 
Clubiona chathamensis , E. Simon 
Mynoglenes (nov. gen.) insolens , E. Simon 
Dolomedes schauinslandi, E. Simon 
Lycosa ralphi, E. Simon 
L. turbida , E. Simon 
L. retiruga , E. Simon 
L. algida , E. Simon 

To these I added (Proc. Zool. Soc. Lond., 1908, p. 340 et seq.), from Pitt 
Island,— 

Dolomedes huttoni , nov. sp. 

Z>. trippi, nov. sp. 


From Wharekauri 
Island, Chatham 
Islands, and peculiar 
to the locality. 
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Art. XXXIY .—On the Aeration of the Aucldand Lava-beds. 

By James Stewart, M.Inst.C.E. 

[Read before the Auckland Institute, 22nd November , 1909.] 

About forty years ago the writer had the honour of reading before this 
Institute a paper describing certain lava caves at Three Kings, near 
Auckland.* In that paper, inter alia , reference was made to the Set that 
in the main pair of caves, upper and lower, currents of air were at all times 
observed blowing inwards from the outer air, and on one occasion, when 
a stiff breeze was blowing outside, the draughts were so strong in the more 
contracted places that the candles used for marking the main points of the 
traverse lines guttered and wasted away in a very short time. These cur¬ 
rents were observed through the whole ramifications of the caves, and even 
at the extreme ends or in side chambers the flame of a candle showed de¬ 
cided draughts into the more open beds of the lava. Only in one place— 
viz., where the innermost end of one cave was found to overlap the position 
of another—was any outward draught observed. As the entrance to the 
main pair of caves at Three Kings is of considerable area—about 80 
square feet, in fact—the velocity indicated that a very large volume of air 
passed inwards; and, although to the writer and his friend the late Mr. 
T. Kirk, F.L.S., who was one of the exploring party, the phenomenon was 
unexpected, no great importance was attached to it, as it was natural to 
suppose that the circulation would be quite local, and quickly diffused 
upwards through the more open patches of the rocky crust. 

Two years ago, however, the significance of this terrestrial circulation 
of air was veTy forcibly called to the writer’s notice. In the work of drain¬ 
age of the Epsom depot of the Auckland Electric Tramways, situated 265 ft. 
above sea-level, he had occasion to extend the depth of a drainage-pit, 
sunk some years previously after consultation with the then Health Officer 
of the district. It was found, however, to be better to construct a new 
pit alongside the first one, which terminated in rock not sufficiently fissured 
to carry off the greatly increased amount of drainage from the septic 
tanks. &c., of the depot and adjacent show-grounds. The new pit passed 
through 19 ft. of rich volcanic soil, then through 7 ft. of slightly fissured but 
very hard bluestone lava. At the depth of 26 ft. a very open stratum of 
yellowish-brown scoria gravel of large size was struck, and opened out for 
about 2 ft. in depth. From this gTavel a strong draught of pure fresh air 
was blowing into the pit. So strong was the current that a match could 
not be struck and lighted in it, and the workmen stated that a candle could 
not be kept alight in the strongest part of the draught. The indraught, 
as observed and noted by the writer, was strongest from the south-west, 
or from the direction of the Three Kings Hills, about a mile distant, 
but it extended with varying force more or less round fully one-half of the 
circumference of the pit. This inblast of air steadily continued until the 
pit was finished and put into use. 

As these drainage-pits have become very common of late years in the 
scoria lands, the writer set about inquiries as to whether or not such an 


* Trans. N.Z. Inst., vol. ii, p. 1(52. 
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indraught had been observed before. He found that it had, especially in 
the Mount Eden district, and that sometimes the current was reversed, 
or from the pit into the scoria, the smoke from the blasting-powder clearing 
out of the pit with a downdraught. In a drainage-pit which has lately 
been sunk in the Township of Grand Park, a mile south-east from the Epsom 
depot, a band of loose rock was passed through, from which a decided 
draught of air came into the pit, but in volume not to be compared 
with that experienced at the Epsom depot. 

The facts as above stated seem sufficient to warrant the conclusion 
that all the permeable mass of the volcanic formation in the County of Eden 
is subject to constant aeration. From a sanitary point of view, the signi¬ 
ficance of this fact cannot be overrated. It seems to afford a satisfactory 
reason to account for the continued purity of the western and Onehunga 
springs, notwithstanding the fact that Onehunga has been settled for about 
sixty-two years, and Mount Eden district for about forty-five years. The 
population of the volcanic lands of Onehunga, Epsom, Mount Eden, and 
One Tree Hill at last census was 14,970, settled on an area in which there 
is not a yard of surface stream in the ordinary sense of the term, and up to 
the present no system of drainage excepting that of natural or artificial 
drainage-pits. On these volcanic lands at least three-fourths of the rainfall 
sinks into the ground, and certainly one-half passes into the vast mineral 
sponge, which term correctly describes the volcanic formation of the isthmus. 
The rainfall carries with it all sewage and liquid waste, and, if no purifying 
reaction existed, the effluent at the springs would long ere now have been 
quite unfit for domestic use. Without going into the records of chemical 
and bacterial testing, the particulars of which are not at the writer’s com¬ 
mand, it is sufficient to observe that the water yielded by the Onehunga 
springs maintains in all essential points the same high standard as from 
the first. 

It must not, howeveT, be deduced from this that it would be wise 
to trust to a continuance of the purity of the springs, without a regular 
system of drainage, at Onehunga, where a very considerable area of the crust 
is comparatively shallow, and where an accidental exposure of any of the 
larger fissures or cavities in the rock might lead to direct and rapid pollution. 
It must have been from some such cause that nearly fifty years ago the 
writer saw the main spring in Onehunga discharging in full volume red 
muddy water. But so long as the aeration as observed in the higher parts 
of the isthmus continues, the many millions of cubic yards of permeable 
strata which form the gathering-ground of the springs can be considered 
as nothing less than a gigantic aerobic filter, in which the soakage from such 
as the Epsom depot anaerobic tanks cannot flow more than a few hundred 
yards before it is thoroughly oxidized and rendered fit to mingle with, and 
be carried by, the discharge of that vast mineral sponge at the two great 
main springs and the numerous smaller ones that flow from the lava-beds 
which border high water on both shores of the isthmus. 
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Art. XXXV.— Additions to the Terrest)ial Isopoda of New Zealand . 

By Charles Chilton, M.A., D.Se., F.L.S. 

[Mead litore the Philosophical Institute oj Canteibwy, 1st December, 1909.1 

Lsr the year 1901 I published in the Transactions of the Linnean Society ” 
an account of the terrestrial Isopoda of New Zealand. Since then nu¬ 
merous additional facts have become known, and some additional species 
have been found ; moreover, dining the interval several important works 
dealing with certain sections of the group have appeared. It seems 
desirable, therefore, to collect this additional information together for 
the advantage of future workers. In some of the genera a thorough re¬ 
vision of the species is necessary; but this would entail more time than 
can be devoted to the matter at present, and I must content myself with 
merely indicating some of the questions that require solution. For the 
same reason descriptions of some new species are held over. 

The list published in 1901 contained twenty-seven species in thirteen 
genera, only three or four being uncertain species. Included in the list, 
however, were three species which are now known to have been accidentally 
introduced by man, and which must therefore be omitted from the list of 
New Zealand species. These are Porcellw scaler , Latr., Metoponorthus 
pruinosus, Brandt, and Armadillidium vulgare , Latr. Porcellio scaber is 
extremely common all over New Zealand, and has spread far from inhabited 
places, though it has not often been found actually in the native bush. Of 
Metoponorthus pruinosus I (1905. p. 431, and 1906a, p. 64) have had speci¬ 
mens only from Rissington, in Hawke’s Bay, though a specimen had 
apparently been gathered in New Zealand before 1847, for it was included 
in White’s list published in that year, and was afterwards described by Miers 
under the name Porcellio Zealandicus ; Armadillidium vulgare is common in 
the town of Nelson, and I have one specimen from Mount Egmont, and 
more recently specimens from a garden at Sumner, Canterbury: but neither 
of the last two species appears to have spread in New Zealand in the same 
way as Porcellio scaber has done. 

A few additional species have been added to the list of those fo und in 
the New Zealand region, from specimens gathered in the subantarctic islands 
to the south of New Zealand—viz., Scyphoniscus magnus , Chilton, Haplo - 
phtkahnus australis , Chilton, Trichoniscus magellanicus (Dana); while Oniscus 
novee-zealandice : Filhol, proves to be a separate species of Deto } and not 
identical with Deto aucklandire , as I previously thought it might be. 

In a paper published at Copenhagen in 1904 Budde-Lund has given a 
revision of the Spkerillonince , and in the genus Spherillo he includes a large 
number of species from New Zealand, Polynesia, and elsewhere which were 
previously included under Armadillo , while he also describes some new 
species from New Zealand under different genera of the sub family . I 
do not fully understand the characters by which Budde-Lund separates 
Spherillo from Armadillo . and, as there is some doubt whether the name 
SpheriUo is available for the use Budde-Lund makes of it, I give the 
species under Cubaris, a name that has priority, and has already been used 
by Stebbing (1900, p. 649) for species which apparently would be placed 
under Spherillo by Budde-Lund. In bis paper Budde-Lund describes 
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several new species from New Zealand based on specimens collected by 
Mr. Suter and otters and sent to various European museums. I am by no 
means certain that all of these new species can be upheld as distinct; but, 
pending further investigation, I give them in the list below. 

In his report on the terrestrial Isopoda collected by the German 
Antarctic Expedition, Budde-Lund (1906) has given an account of the 
genus Trickoniscus , taking it, however, to include Titanethes , Haplo - 
phtkalmus , &c., which perhaps should be considered as separate genera. He 
divides this large genus into several subgenera, of which Trickoniscus 
is one, and this subgenus is further divided into groups according 
to the character of the eyes. The European species of Trickoniscus 
that are found habitually or occasionally in caves have more recently 
been investigated and very fully described by Racovitza (1907 and 1908). 
who also divides the genus into subgenera, though his divisions do not 
agree in all points with those suggested by Budde-Lund. It is evident 
that a thorough revision of the New Zealand species of this group is 
desirable, for until this is done I cannot arrange them in the subgenera 
suggested by Racovitza. In the present volume (p. 190) I describe a new 
species of Trickoniscus that is found in ants’ nests, though some of the 
specimens probably live independently of the ants. 

When the necessary changes and additions have been made, it is seen 
that the list of terrestrial species now numbers forty, included in twelve 
genera. 

I give below a list of all the species now known from New Zealand, with 
additional information where this is necessary. Budde-Lund in 1904 has 
given a reclassification of the Oniscidce, but at present I merely give the 
species in order, without attempting to arrange them in accordance with 
Budde-Lund’s suggestions. 

Revised List op the Terrestrial Isopoda of New Zealand, with 
Notes on New Localities, etc. 

(Only the more recent references have been given.) 

Litjia nox^cc-Zealand ice, Dana. 

Chilton, 1901, p. 107. 

One specimen was taken in 1907 at Port Pegasus, in Stewart Island, 
the most southerly locality yet recorded for this species. 

Trickoniscus pkormionus , Chilton. 

Chilton, 1901, p. 115; Budde-Lund, 1906, p. 83. 

Trickoniscus otaJcensis , Chilton. 

Chilton, 1901, p. 117; Budde-Lund, 1906, p. 83. 

Trickoniscus tkmnsoni, Chilton. 

Chilton, 1901, p. 118, and 1909, p. 661: Budde-Lund, 1906, pp. 83, 84. 
Occurs on Auckland Islands, as well as on mainland of New Zealand. 

Trickoniscus magellanicus (Dana). 

Budde-Lund, 1906. pp. 83, 84; Chilton, 1909, p. 661. 

Occurs on Auckland and Campbell Islands ; also Tierra del Puego and 
Palkland Islands. Perhaps identical with T. verrucosus, Budde-Lund, from 
the Crozets. 

Trickoniscus commensalis, Chilton. 

Described in the present volume, p, 190. A species found in ants’ nests. 
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HaphplilfatbhOS hhnsii , Chilton. 

Chilton. 19\>l. p. 119; Budde-Lund, 1906, p. 82. 

Haphphthahmis australis , Chilton. 

Chilton, 1909, p. 662. 

Common on Campbell Island. The two species here placed under 
Haplopldh alums differ in one or two small points from the characters of 
the genus as given by Sais. 

Tylos neozelanicus , Chilton. 

Chilton, 1901, p. 120; Budde-Lund, 1906, p. 78. 

Budde-Lund has recently reviewed the species of Tylos , but unfortunately 
is unable to add anything to our knowledge of T. spinulosus, Dana, from 
Tierra del Fuego. a species which is probably allied to T. neozelanicus . 

Scyphax oniatus , Dana. 

Chilton, 1901, p. 123. 

Deto aucklandirt (G. M. Thomson). 

Scypkax (?) aucMandice , Chilton, 1901, p. 126 (in part); Deto magnifca , 
D. robusta , and D. aucJdandice . Budde-Lund, 1906. pp. 86, 87 ; Deto cmck- 
landice , Chilton, 1909. p. 666. 

Known from the Auckland Island group only. 

Deto novce-zealandire . Filhol. 

Chilton, 1906 b, p. 273. 1909, p. 667 : Budde-Lund, 1906, p. 87. 

Chatham Islands (Miss Shand) : Port Pegasus, Stewart Island (W. B. 
Benkam). Recorded also from Wellington by Filhol. 

The forms recorded from Chili under the names Oniscus bucculentus , 
Nieolet, and 0. tuberculatus , Nieolet, are male and female either of this 
species or of one closely allied. 

Scypliouiscus waitatrnsis , Chilton. 

Chilton. 1901, p. 128. 

The type specimens were obtained on the shores of^ the tidal lagoon at 
Waitati. I have since taken it on the shores of the Heathcote Estuary, 
and at Anita Bay, Milford Sound. 

Scypkoniscus magnus, Chilton. 

Chilton, 1909, p. 665. 

On shores of Auckland and Campbell Islands. 

Actcecia cuchroa , Dana. 

Chilton, 1901. p. 130. 

Actcecia opihemis , Chilton. 

Chilton, 1901, p. 132. 

Originally taken on Timaru beach; since found on Quail Island, 
Lyttelton Harbour. 

Oniscus punctatus , G. M. Thomson. 

Chilton, 1901, p. 133, 1909, p. 668, and 1906 b, p. 273. 

Occurs on Chatham Islands and Auckland Islands, as well as on the 
mainland of New Zealand. 

Oniscus kenepurensis, Chilton, 

Chilton, 1901, p. 135. 

Oniscus cooki, FilhoL 
Chilton, 1901, p. 135. 

I do not know this species. 
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Philoscia pubescens (Dana). 

Chilton, 1901, p. 136 (in part). 

According to Budde-Lund (1904, p. 43), two species were included by 
me in 1901 under this name—viz., P. pubescens (Dana), and Pseudophiloscia 
fraqilis , Budde-Lund (see below). Philoscia pubescens (Dana) seems to be 
veiy near to P. mina, Budde-Lund. and to P. hirsuta , Budde-Lund, both 
from Cape Town (see Budde-Lund, 1906, p. 89). P. mina has been lecorded 
by DoUfus from the Seychelles. A comparison of specimens hom the 
diderent localities is much needed, 

Philoscia novce-zealandice, Filhol. 

Chilton, 1901. p. 138. 

I do not know this species. 

Pseudophiloscia fragilis , Budde-Lund. 

Budde-Lund, 1904, p. 43, pi. vi, figs. 5, 6. 

Budde-Lund includes in tins species the specimens from Howick, Auck¬ 
land, which I had referred to Philoscia pubescens (Dana). He places 
Pseudophiloscia under the Spherillonince , and Philoscia , Latr., under the 
OniscincB. 

Qubaris spinosus (Dana). 

Armadillo spinosus , Chilton, 1901, p. 150 ; Spherillo spinosus , Budde- 
Lund, 1904, p. 54. 

I have not seen this species. 

Qubaris hamiltoni (Chilton). 

Armadillo hamiltoni , Chilton, 1901, p. 148 ; Spherillo hamiltoni, Budde- 
Lund, 1904, p. 54. 

Qubaris macmahoni (Chilton). 

Armadillo macmahoni, Chilton, 1901, p. 149 ; Spherillo macmahoni, 
Budde-Lund, 1904, p. 56. 

The type specimens were from Marlborough. Mr. W. W. Smith has 
since sent me specimens from New Plymouth. 

Cubans squamatus (Budde-Lund). 

Spherillo squamatus, Budde-Lund, 1904, p. 61. 

“ One female specimen from Lyttelton, near Christchurch (Mus. Ham¬ 
burg).” 

Cubaris bipunctatus (Budde-Lund). 

Spherillo bipunctatus, Budde-Lund, 1904, p. 62. 

“ One male specimen from Lyttelton (Mus. Hamburg).” 

Cubaris ambitiosus (Budde-Lund). 

Armadillo ambitiosus, Chilton, 1901, p. 144 ; Spherillo ambitiosus, Budde- 
Lund, 1904, p. 63. 

This species is common all over the North Island, and in the South 
Island extends down the west coast as far as Daggs Sound. 

Cubans rufomarginatus (Budde-Lund). 

Spherillo rufomarginatus, Budde-Lund, 1904, p. 64, pL vii, figs. 34-36. 

“ One female specimen was taken at Taranga [? Tauranga] by Dr.^Thi- 
lenius (Mus. Berlin).” 

Cubaris marginatus (Budde-Lund). 

Spherillo marginatus, Budde-Lund, 1904, p. 65. 

“ One female specimen taken from Auckland (Mus. Kjobenhavn)/' 

10—Trans. 
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Cubans nigulo&as, Mieis. 

Armadillo rugulosus , Chilton, 1901, p. 147 ; Spherillo rugulosus, Budde- 
Lund. 1904, p. 65. 

Occurs on tlie Auckland and Campbell Islands, as well as on the main¬ 
land of New Zealand. 

Cubans tarangensis (Budde-Lund). 

Spherillo tarangensis , Budde-Lund, 1904, p. 67, pi. viii, fig. 9. 

“ At Taranga [ 2 . Tauranga] (Dr. Thilenius, in Mus. Berlin), at Lyttelton 
(Mr. Suter, in Mus. Hamburg).” 

Cubans monolinus (Dana). 

Armadillo monolinus . Chilton, 1901, p. 148 ; Spherillo aucHandicus , 
Budde-Lund, 1904, p. 69. 

Budde-Lund thinks this species is allied to C. tarangensis . 

Culjans speciosus (Dana). 

Armadillo speciosus , Dana, 1853, p. 718, pi. 47, fig. 2, a~d ( not Chilton, 
1901, p. 146). 

This species has not been re-identified with certainty. 

Cubaris canaliculatus (Budde-Lund). 

Spherillo canaliculatus , Budde-Lund, 1904, p. 74. 

<4 Chatham Islands (Prof. Schauinsland, in Mus. Bremen).” 

Cubaris chaihamensis (Budde-Lund). 

Armadillo speciosus, Chilton, 1901, p. 146 ; Sphei'illo speciosus , Budde- 
Lund, 1904, p. 75. 

Budde-Lund establishes this species for the specimens from Chatham 
Islands that I had with hesitation referred to Armadillo speciosus , Dana. It 
appears to be a common species in the Chatham Islands, and is probably 
identical with the preceding species. 

Cubaris setaceus (Bndde-Lund). 

Spherillo setaceus , Budde-Lund. 

44 Auckland, one specimen (Dr. B. Friedlander, in Mus. Berlin).” 

Cubaris brevis (Budde-Lund). 

Sphcnllo brens, Budde-Lund, 1904. p. 93. 

44 Auckland (Mus. Dresden).” 

TTith regard to the two species last mentioned, Budde-Lund says, 4f I 
have seen only one specimen of each of the two last species, many wears ago, 
and the condition of them was not good, I therefore could not pay regard 
to the more essential characters, and their place here is not sure.” 

Cubans dance (Heller). 

Armadillo dame, Chilton, 1901, p. 143 ; Spherillo dance, Budde-Lund, 
1904, p. 94. 

I have specimens from New Plymouth and from Kapiti Island in addition 
to the localities previously given. 
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Art. XXXVI .—On ike Coleoptera of the Kermadec Islands . 

By Major T. Broun, F.E.S. 

[Read before the Auckland Institute , 22nd Not ember , 19011] 

The beetles collected by the recent scientific expedition were received from 
Mr. W. L. Wallace, of Timaru, on the 3rd February, 1909. 

Before proceeding with the result of my examination of the various 
species, it seems but right that some of the difficulties encountered by the 
members of the expedition should be recorded. 

Denham Bay, with about 200 acres of level land, was selected as the 
most suitable site for the main camp. When starting on a collecting tour, 
an almost perpendicular wall, ranging from 800 ft. to 1,500 ft. in height, had 
to be ascended, each man having 30 lb. or 40 lb. weight of food, water, and 
other necessary articles strapped on his back. 

When the crater was to be explored, there was a dangerous climb of 800 ft. 
along a winding track up the face of loose pumice formation, which was 
constantly slipping away from under their feet, the descent, on returning 
to the main camp, being even more hazardous. The huge crater, which 
now consists of undulating forest land and three lakes, wasjdescended with 
the help of tree-roots. 

10*—Trans, 
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The whole of Sunday Island is very rough, broken country, being almost 
everywhere a succession ot steep, narrow ridges upwards of 1,000 ft. high, 
and intervening ravines, where, unfortunately, except in the crater, no water 
fit for drinking can be obtained. 

The party took from Auckland supplies of flour, sugar, tea, salt, &c.; 
but for meat, goats had to be hunted, fish caught, and mutton-birds caught 
and preserved, occupations which, together with cooking, necessarily ab¬ 
sorbed a considerable amount of time. 

At first, many insects that had been captured under such unfavourable 
conditions were destroyed by ants and rats, which latter swarm to such an 
extent that it appears wonderful how they find enough food. One source of 
supply, no doubt, consisted formerly of the larger insects and grubs, as only 
a single specimen of moderately large size could be found during the ten 
months the expedition resided there. 

I have endeavoured to make this memoir complete, not only by de¬ 
scribing the novelties, but, without entering into minute details of generic 
structure, also giving such descriptions of exotic species as will enable them 
to be identified without referring to books which, unfortunately, are not 
procurable by students living in this Dominion. Those species that are 
also found in New Zealand, amounting to more than half of this collection, 
are included in the following list. With two or three exceptions their de¬ 
scriptions will be found in the “ Manual of New Zealand Coleoptera.” One, 
however, having been erroneously described in London under another 
name, has been fully redescribed. 

LIST OF COLEOPTERA. 

Group CARABIDiF. 

3. Cylothorax insularis, Motsch. Sunday, Macauley, and Curtis Islands, 
also in New Zealand. 

Group Hydroporxd.e. 

2. Bidessus plicatus , Sharp. Sunday Island and New Zealand. 

Group COLYMBETID^. 

3. Rhantus pulverosus, Stephens. Sunday Island and New Zealand. 

Group Hydrophilidje. 

4. Philydrus tritus . Broun. Sunday Island and New Zealand, 

Group Staphylintd-e. 

5. Creophilus oculatusfi Fabr. Sunday Island and New Zealand* 

Group Saotholinid^:. 

6. Xantholinus sod us, Fauvel. Sunday Island and New Zealand. 

Group Omaltdjs. 

7. Otnalium fossigtrum , Fauvel. Sunday Island and New Zealand. 

Group Carpophujb^;. 

8. Carpopliilus vittiger , Matth. Sunday Island and Polynesia. 
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Group COLYDIIDiE. 

9. Pycnomerus sophorcs , Sharp. Sunday Ialand and New Zealand. 

10. Coxelus xanthonyx, Broun, sp. nov. Sunday Island. 

11. „ punctatus, Broun, sp. nov. Sunday Island. 

Group BeonteDuE. 

12. Cryptamorpha suturalis , White. Sunday Island and New Zealand. 

Group LATHRIDIIDiE. 

13. Gorticaria longula , Broun, sp. nov. Sunday Island and New Zealand. 

Group BYRRHIDiE. 

II. Curimus zealandicus, Bedten. Macauley Island and New Zealand. 

Group Lucanidje. 

15. Mitophyllus curvidens, Broun. Sunday Island and New Zealand. 

Group Aphodiidje. 

16. Aphodius raoulensis , Broun, sp. nov. Sunday Island. 

Group Elateridjs. 

17. Monocrepidius exsul , Sharp. Sunday Island and New Zealand. 

18. Ochosternus zealandicus , White. Sunday Island and New Zealand. 

Group Enopliid,®. 

19. Necrobia nrflcollis , Fabr. Sunday Island, New Zealand ; cosmopolitan. 

Group Trachyscelid^. 

20. Phycosecis atomaria, Pascoe. Sunday Island and New Zealand. 

Group Salpingid^e. 

21. Salpingus lepidulus , Broun, sp. nov. Sunday Island. 

Group Otiorhynchid-e. 

22. Rkyncogonus planidorsis, Broun, sp. nov. Sunday Island. 

23. Catoptes cheesemani , Broun. Sunday Island. 

Group Calanbred^. 

24. Sitophilus oryzce , Linn. Sunday Island and New Zealand; cosmo¬ 

politan. 

Group Cryptorhyxchid^e. 

25. AcaUes metrosiderce , Broun, sp. nov. Sunday Island. 

26. Aldonus hylobioides , White. Sunday Island and New Zealand. 

27. Rhyncodes samdersi, White. Sunday Island and New Zealand. 

Group CoSSONTDiE* 

28. Pentarthrum gradlicorne , Broun, sp. nov. Sunday Island. 

29. Sericotrogus subcenescens, Wollaston. Sunday Island and New Zealand. 
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3 M . Eaturnopsis pit fas, Broun, gen. & sp. nov. Sunday Island. 

01. Dio dhnorpha deb tie, Sharp. Sunday Island and New Zealand. 

Z± Micrntribns sculptvratus , Broun, sp. nov. Simday Island. 

33. PMwphayosowa dilution. Wollaston. Sunday Island and New Zealand. 

Group Platypidje. 

34. Platypus posticus , Broun, sp. nov. Sunday Island. 

Group Eumolpid.£. 

3 o. Peniticvs wallacei, Broun, sp. nov. Sunday Island. 

Group Galerucid^:. 

3d. Psylliodes sola nee, Broun, sp. nov. Sunday Island. 

Group CoCCrNELLIDxE. 

37 Coccinella 11 -punctata, Lmn. Sunday Island, New Zealand, Europe. 

38. Holopsis niyellus , Broun. Sunday Island and New Zealand. (A speci¬ 
men received from Mr. Wallace after this paper had been completed.) 

The typical specimens are preserved in the Museum at Auckland. 

Group Colydiibje. 

Coxelus xanthonyx, sp. nov. 

Robust, oblong, opaque, fusco-piceous, sides of thorax and the legs 
nufescent; with erect, yellow, coarse, but not squamiform setae. 

Head with indefinite granular sculpture. Eyes prominent and bearing 
^ome setae externally. Thorax almost as long as broad, medially curvate 
m front: its sides slightly rounded and explanate, suberenulate, slightly 
narrowed behind: base emarginated towards the sides so that the nearly 
rectangular angles do not touch the shoulders ; the disc with 1 median 
impression and 2 indistinct basal ones, its granular sculpture well marked. 
Elytra oblong, without depressions, each with about 6 series of granules 
but not distinctly striate ; there is a slight sutural elevation on the top 
of the posterior declivity. 

Antennae reddish, the club darker, basal joint concealed, 2nd large and 
thick, 3rd elongate, 4th and 5th longer than broad, 6-8 equal, 9th evidently 
broader than the preceding ones ; 10th abruptly enlarged, transverse ; 11th 
subrotundate, narrower than the 10th. 

Tibiie nearly straight, with shorter setae than those on the dorsum, the 
tarsi with long slender seta* underneath the basal 3 joints, claws yellow. 

This has been compared with each of its New Zealand allies, but does 
not agree with any of them. The central thoracic impression is broad. 
In most species the elytral sculpture is ill defined, so that series of punctures 
appear, when viewed in different directions, to be granular elevations. 
Length, 1| lines ; breadth, | line. 

Raoul Island. 

One, found in decayed Metrosideros in the crater by Mr. W. L. Wallace. 
Coxelus punctatus, sp. nov. 

Oblong, opaque, piceous, legs and antennae rufescent; with erect, pale- 
yellow, moderately coarse setae, the tibiae with shorter and finer setee. 

Head granulate. Thorax ratheT broader than long, its sides slightly 
rounded* only a little narrower behind than in front; with a linear median 
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impression not Teaching the base, near which there are 2 broad indefinite 
impressions, its granular sculpture is distinct. Elytra rather more convex 
behind than at the base, without depressions, their coarse punctures seriate 
but not deep or sharply marked, their lateral sculpture subgranular. 

Antennae rather short, their 1st joint hardly visible above, 2nd stout, 
3rd elongate, the following two rather longer than broad, 6-8 small, 9th 
broader, 10th much broader, the terminal not as broad as its predecessor. 

This is obviously smaller than C. xanthonyx. The sides of the thorax, 
though flattened, are less concave within the margins, and the elytra 1 
sculptur is entirely different. There is no similar species. 

Length, 1J lines ; breadth, l line. 

Sunday Island. 

One, also discovered by Mr. Wallace along with the preceding one. 

Group APHODJIDiE. 

Aphodius raoulensis, sp. nov. 

Parallel, rather narrow, moderately transversely convex, nude; nigro- 
piceous, the legs and margins of head pitchy - red. antenna? and tarsi 
testaceous. 

Head simple, rather closely and finely punctured behind, indistinctly 
in front, the frontal margin medially incurved. Thorax a fifth broader 
than long, subquadrate, slightly broader in front than at the base, which 
is as broad as that of the elytra, its sides slightly curved, anterior angles 
obtuse, the posterior rectangular but not projecting ; the surface very 
irregularly and coarsely punctured, in front and on most of the intervals 
the punctures are much finer than those on the head. Souteflum narrow, 
elongate, and convex. Elytra strongly crenate-striate, the punctures near 
the sides more distinctly separated than those in the dorsal striae; inter¬ 
stices with numerous minute punctures. 

Underside shining, nigrescent, nearly smooth along the middle, flanks 
of mesostemum finely punctate, ventral segments with a transverse series 
of fine punctures at the base. Middle coxso distant. Basal joint of posterior 
tarsi bare, hardly as long as the terminal tibial spurs, the intermediate 
joints bear yellow setae. 

Closely allied to A. exsctilptus , the punctation of the thorax rather 
coarser, that of the elytra obviously so and more evidently crenate. 

Length, 2\ lines ; breadth, quite £ line. 

Raoul Island. 

Foimd under rotten logs by Mr. Wallace. Apparently rare. 

Group Salpingid^:. 

Salpingus lepidulus, sp. nov. 

Elongate, moderately transversely convex, shining ; pubescence scanty, 
slender, suberect, and greyish. Head fusco-rufous, thorax cupreo-fuscous; 
elytra testaceous, hut with the suture, and a large subovate spot just behind 
the middle of each, usually confluent with a lateral streak, dark fuscous; 
legs testaceous; antennae fusco-testaceous, the terminal 4 articulations 
darker. 

Head densely and minutely sculptured, rather dull, its punctation 
shallow, rather fine and moderately close. Eyes prominent. Antennre 
elongate, basal joint stout, 3rd evidently longer than the contiguous ones, 
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2nd and 4th nearly equal and elongate, 5-7 elongate and oviform, 8-10 
broader than the pieceding, the teiminal conical, the last 4 distinctly 
pubescent. Thorax eoidiform, widest near the front, apex truncate, lateral 
margins obsolete ; the surface distinctly, closely, and moderately finely 
punctured, lather moie finely near the base. Scutellum broad. Elytra 
oblong, subpaiallel, curvedly narrowed posteriorly, slightly wider than 
thorax at the base ; distinctly striate-punctate, their sculpture less distinct 
behind, the punctation of the sutural region, near the base particularly, 
irregular and closer. 

Underside fuscous, the sternum and basal ventral segment coarsely, the 
remaining segments more finely, punctured, the terminal one fringed apically 
with fine grey pubescence. 

Larger than S. bilunatus , with differently formed antennae, the head 
and thorax relatively more finely punctured, &c. 

Length. 1J- lines ; breadth, quite | line. 

Raoul Island. 

Several specimens biought by Mr. W. L. Wallace. 

Group Otiouhyxchid^j. 

Rhyncogonus planidorsis, sp. nov. 

Subovate, opaque, piceo-rufous, covered with depressed circular scales 
of a greyish colour. 

Rostrum not longer than the head, marked off by a curved linear im¬ 
pression extending from the front of one eye to the other. Eyes obliquely 
oval, convex and prominent, more distant from each other than they are 
from the thorax. Scape stout, squamose, and bearing also erect gTeyish 
setae like those of the funiculus, it reaches backwards to beyond the front 
of the thorax; 2nd joint of funiculus quite as long as the basal one, 3rd 
longer than any of the following four, which are submoniliform; club 
quadri-articulate, oblong-oval. Thorax about as long as it is broad, its 
sides rounded, narrower in front than behind, base and apex truncate, 
distinctly punctate. Scutellum small. Elytra subeordate, of the same 
width as thorax at the base, widest before the middle, much narrowed and 
declivous apically ; disc ratheT flat, the 5th and 6th interstices aTe gradually 
and obtusely elevated from before the middle to the summit of the posterior 
declivity ; they are regularly but not coarsely striate-punctate. 

LegB squamositate and setigerous. 

Underside punctate and squamose, and bearing also some fine setae. 
Basal 2 ventral segments as long as* the metasternum ; 3rd and 4th nearly 
nude, short, with deep sutures ; 5th closely punctured. 

A rather small species, distinguished by the abbreviated rostrum and 
the somewhat flattened cordiform hind-body. The scrobes are short and 
deep, and quite open above. There are no ocular lobes. 

Length (rostrum included), 24 lines: breadth, 14 lines. 

Raoul Island. 

One, captured by Mr. Wallace. 

Group Cbyptobhynchtd^e. 

Acalles metrosiderae, sp. nov. 

Convex, compact, subovate; much, but not at all abruptly, narrowed 
anteriorly; opaque; piceous, antennae rufescent; densely covered with 
depressed variegated squamae, and coarse erect greyish and slightly infuscate 
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seta?; the sides for the most part are infuscate grey, hut in unabraded 
specimens there is a whitish band across the top ot the posterior declivity, 
the middle of the dorsum being brownish. 

Rostrum slightly and gradually narrowed medially, squamose behind, 
rather closely rugose-punctate in front. Antenna* inserted behind the 
middle : the scape short and attaining the front of the eye. very gradually 
thickened; funiculus nearly twice the length of the scape, basal 2 joints 
very elongate, equal, 3-7 gradually decrease in length but are of nearly 
equal breadth; club ovate, its basal portion rather narrow. Eyes sub¬ 
truncate in front. Thorax nearly as long as broad, widest near the sub¬ 
truncate base, which is closely adapted to and of about the same width as 
that of the elytra; it is rather gradually narrowed, but not constricted 
anteriorly, its apex rounded; the surface is moderately finely and closely 
punctured; ocular lobes present. Elytra subcordate. widest near the 
middle; they are punctate-striate, the sutural 2 striae a^e well marked and 
quite deep behind, the punctures oblong and distinctly separated, inter¬ 
stices moderately convex. 

Legs long and stout, densely clothed; tarsi setose underneath, pen¬ 
ultimate joint expanded and lobate. 

Underside nearly plane, punctate and densely squamose. Pectoral 
canal deep, limited between the intermediate coxae by the strongly elevated 
borders of the mesosternum. Metasternum short. Basal ventral segment 
large, quite a half longer than the next one, which is longer than the meta- 
stemum ; 3rd and 4th short. 

Somewhat variable, most specimens almost wholly obscure grey; two 
bear much darker fuscous scales, with the lightei parts tawny. In some a 
small scutellum is visible. 

Length (rostrum exclusive), If lines ; breadth, 1 line. 

Raoul Island. 

Found on Metrosideros by Mr. Wallace. 

Aldonus, White. Man. N.Z. Coleopt., p. 482. 

Body oblong-oval, moderately convex, squamose or setose. 

J lale .—Rostrum a fifth shorter than the thorax, its frontal portion 
slightly thicker than the basal. Serobes deep, beginning between the apex 
and the middle, and extending to the front of the eyes, and with an apical 
prolongation. Scape moderately stout, very gradually incrassate, barely 
reaching the eye. Funiculus 7-articulate, 2nd joint rather longer than 1st, 
both moderately elongate; joints 3-7 gradually thickened, so that the 
transverse 7th is as broad as the base of the club, which is rather narrow, 
subovate, and indistinctly trianiculate. Head immersed nearly to the 
eyes, short and rounded. Eyes flat, their frontal or inner margin truncate. 
Thorax broader than long, contracted but not abruptly in front, the base 
bisinuate so that the obtuse angles rest on the elytra, the ocular lobes finely 
ciliated. Scutellum small and depressed. Elytra slightly wider than 
thorax at the base, humeral angles obtusely prominent. 

Femora deeply notched near the extremity, and appearing medially 
ungulate below. 'Tibiae strongly uncinate. Tarsi with silky hairs under¬ 
neath the basal 2 joints; the 3rd with short brushlike vestiture, much 
shorter and broader than the preceding ones, and evidently bilobed; the 
terminal joint of about the same length as the basal. 

Pectoral canal deeper in front than it is between the coxte, not extending 
into the mesosternum, being limited behind by the mesostemal lamina. 
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wlricli is broad and cordiform and medially concave in front in a reversed 
Nev* Zealand specimen, but more deeply concave and sublimate in one 
from the Keimadec Islands. Metasternum between the middle and hind 
eoxse haTdlv longer than the 2nd ventral segment, which, at the sides, is 
but little shorter than the basal one ; 3rd and 4th together quite as long as 
the 2nd. The menturn projects half-way into the buccal cavity, where 
the porrect 4-jointed palpi are clearly discernible. 

Female .—Rostrum rather longer and more slender, subparallel, slightly 
dilated at the base. Scrobes well defined, starting just before the middle, 
and without any trace of subapical prolongation. Scape more slender and 
flexuous. 

In my genus Nothaldonus the rostTal canal is deep throughout and 
extends into the cavernous mesostemum, the sharply elevated borders of 
which are in contact with the anterior coxse. The menturn is broader 
and the rigid palpi more prominent. The tarsal vestiture is more scanty, 
and the eyes more finely faceted. (See page 1235, Man. N.Z. Colept.) 

Aldonus hylobioides, White. 

Piceous, the derm slightly nitid, covered chiefly with greyish-yellow 
scales, but with a large lateral area behind the middle, and otheT ill-defined 
spots, bearing dark-fuscous squamae ; legs and antennae more or less piceo- 
rufous. 

Thorax closely rather coarsely and rugosely punctate, usually with a 
slightly raised smooth line along "the middle; its sides moderately rounded 
hut nearly straight though slightly narrowed behind, the apex only half 
the width of the base; it is broader than long. Elytra with indefinite 
sculpture, consisting apparently of 7 doisal striae or series of oblong punctures 
on each, the striae more distinct behind; interstices uneven and asperate, 
usually with small granular elevations intermingled with the squamae; 
they are slightly wider than the thorax at the base, with prominent 
shoulders ; their sides are more or less gradually narrowed backwards, 
and cover the abdomen. 

Legs with variegated scales and setae, these latter finer and more hair¬ 
like along the inside of the tibiae than those along the sides of the body. 

Underside shining pitchy-black, irregularly and rather coarsely punctured, 
the yellowish scales thicker near the sides than along the middle, the ter¬ 
minal ventral segment rufescent and closely punctured. 

Male .—Rostrum with longitudinal sculpture, subearinate and grooved 
behind, punctate in front, more or less squamose. 

Female .—Rostrum shining, reddish, finely punctured but appearing 
smooth. 

Length (rostrum exclusive), 2J-5? lines ; breadth, 1-2 J lines. 

Sunday Island. 

Mr. Wallace states that the insect is common in rotten karaka and other 
timber. Having examined about twenty specimens, I have drawn up a 
more modern description than the original one. The subsequent discovery 
of allied genera in New Zealand renders redescription necessary. 

Group COSSONID-E. 

Pentarthrum gradlicome, sp. nov. 

Subdepressed, sparingly and minutely pubescent, moderately nitid; 
thorax nigrescent, its apex of a metallic coppery hue; elytra, legs, and 
rostrum piceo-rufous; the antennae and tarsi paler red. 
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Rostrum rather shorter than thorax, parallel, or only indistinctly 
narrowed near the eyes, slender, finely punctate, nearly quite smooth along 
the middle. Occiput broad and convex above, distinctly marked off just 
behind the eyes trom the narrow forehead; it is but little swollen under¬ 
neath. Eyes only slightly prominent. Antennse elongate and slender; 
scape inserted just behind the middle oi the rostrum and reaching the back 
of the eye; it is incrassate near the extremity; 2nd joint of funiculus 
evidently longer than 3rd, the terminal 3 as long as broad; club ovate, 
indistinctly ringed. Thorax about a third longer than broad, constricted 
in front, its sides but little rounded, slightly and gradually narrowed 
anteriorly, base truncate; disc nearly plane, moderately closely but not 
coarsely punctured, ruoTe finely in front, and with an ill-defined median 
impression near the base. Scutellum small but distinct. Elytra slightly 
wider than thorax at the base, which is subtruncate, their sides subparallel, 
curvedlr narrowed posteriorly; dorsum very slightly convex, almost 
crenate punctate-striate, the sutural 2 strise on each deepest throughout; 
interstices finely seriate-punctate. 

Legs normal; 3rd joint of the tarsi a little expanded and lobate. 

Underside shining, entirely nigrescent, with some minute greyish hairs ; 
distinctly but not closely or coarsely punctured, more sparingly on the 
basal 2 ventral segments, which are not visibly delimited; there aTe no 
impressions except the metasternal groove. The position of the coxae is 
similar to that of P. zealandicum. Along the centre of the rostrum there is 
an almost smooth line which is gradually expanded behind, where it is 
divided bv a broad groove; the buccal cavity also differs from that of 
P. zealandicum. 

This is a rather small species, with the antennae implanted a little further 
from the eyes, and more slender than in the female P. zealandicum ; the 
rostrum is Tather longer, the thorax is different in form, the smooth occiput 
is dissimilar, and the penultimate taTsal joint is more dilated and sub- 
bilobed. The discovery of the male will, 1 have no doubt, render generic 
separation necessary. 

Female .—Length, If lines ; breadth, f line. 

Raoul. Sunday Island. 

Two examples taken from rotten ngaio wood by Mr. Wallace. 
Eutornopsis, gen. nov. 

Body transversely convex, subcylindric, nude above, finely pubescent 
underneath, moderately nitid, distinctly sculptured. 

Head and rostrum slightly arched and, together, as long as thorax; 
he outline almost uninterrupted, there being only a slight inflation near 
he eyes; the former exserted, globose below, and with only a very slight 
post-ocular stricture; the latter as long and nearly as broad as the head, 
parallel, or only just perceptibly narrowed anteriorly, that of the male 
not appreciably different from the female. Scrobes deep, prolonged down¬ 
wards along the front and lower part of the eyes. Scape rather short, 
medially inserted, attaining the back of the eye, strongly flexuous. Funi¬ 
culus rather short, its 5 articulations transverse, the basal one somewhat 
larger. Club annulate, oval or oblong-oval. Eyes as Tar from each other % 
as they are from the thorax, quite lateral, slightly prominent and rotund- 
ate. Thorax a little longer than broad, rather gradually narrowed ante¬ 
riorly, without any definite constriction, the basal margin truncate and 
a little depressed. Scutellum rather small, but distinct. Elytra slightly 
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wider than thorax at the base, very gradually and slightly narrowed back¬ 
yards, with simple apical margins. 

Leas moderately stout; tibiae uncinate, the anterior acutely prominent 
at the - inner extremity. Tarsi narrow, their third joint concave in front 
but entire underneath unexpanded, the terminal one elongate and slender. 

Prosternum btraight in front. Anterior coxce distinctly separated. 
Metasternum shorter than the abdomen. 

The type of this genus has the aspect of Eutornus , one of the Cossonides, 
a circ ums tance which suggested its name. It departs from Pentarthrum 
by the much less distant front coxae, by the different rostrum, head, and 
thorax, as well as by the strongly bent scape and slender terminal joint of 
the tarsi, and, moreover, the female in Pentarthrum is strongly differen¬ 
tiated from the male by her slender rostrum, differently shaped thorax, 
and different antennal inseition, whereas Eutornopsis presents no very 
obvious sexual characteristics. 

Eutornopsis piceus, sp. nov. 

Piceous, moderately shining, with a rufescent mark behind each 
shoulder, antennae and legs piceo-rufous ; the club and inner face of the 
front tibiae bear yellow pubescence. 

Rostrum distinctly and moderately coarsely punctured, its apical por¬ 
tion and the head more finely and distantly, the occiput smooth behind. 
Thorax broadest near the base but not very evidently dilated or rounded 
there ; its punctation moderately coarse and close, but much finer in 
front. Elytra punctate-striate, the 2nd and 3rd strife deepest near the 
extremity, the outer striae indistinct, the punctures are somewhat trans¬ 
versal and distinctly separated from each other; interstices with fine dis¬ 
tant serial punctures. 

Underside shining, piceous, rather finely, not closely, and somewhat 
irregularly punctured, the basal ventral segment more closely than the 
metasternum, the 3rd. 4th. and 5th segments with deep sutures, 5th closely 
punctate and slightly impressed across the middle, the metasternum and 
basal 2 segments slightly flattened but not concave. The pubescence 
yellow and scanty. The rostrum has almost seriate punctures, but along 
each side of the middle there is an elongated smooth space. 

Pemale : Rather larger, her rostrum very slightly longer and more finely 
punctate. 

Length, 2^-2f lines ; breadth, quite \ line. 

Sunday Island. 

Several specimens found by Mr. W. L. Wallace amongst decaying ngaio 
and karaka. 

Microtribus sculpturatus, sp. nov. 

Fusiform, sparingly clothed with very fine suberect grey ha irs; mode¬ 
rately shining, piceous, apical margin of thorax slightly rufescent, antennae 
and legs piceo-rufous. 

Rostrum of about the same length as the thorax, moderately stout, 
slightly arched, parallel; distinctly, moderately finely but not closely 
punctured, more indistinctly in front, where there are some fine yellowish 
set®. Head rather more distantly and finely punctate. Thorax longer 
than broad, its sides hardly at all rounded; rather closely and coarsely 
punctured, the intervals densely and minutely sculptured. Scutellum 
absent. Elytra elongate, subovate, slightly wider than thorax at the 
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base, quite glossy; regularly and coarsely striate-punctate, interstices 
with fine distant punctures, closer alongside the suture than elsewhere. 

Antennae medially inserted, indistinctly pubescent, the rather narrow 
club more distinctly; scape slightly flexuous; 2nd joint of funiculus of 
nearly the same length as the basal one, joints 3-5 about as long as broad. 

Legs pubescent, the inner extremity of the front tibiae particularly; 
tarsi densely setose, their 3rd joint with well-developed lobes. 

Underside nitid, piceous, coarsely punctured as far as the extremity 
of the 2nd ventral segment, the 5th more finely and closely but without 
depressions. Prosternmn slightly emarginate. Anterior coxa* subeontigu- 
ous, the intermediate moderately, posterior widely separated. Meta¬ 
sternum and basal ventral segment broadly but not at all deeply impressed, 
2nd segment indefinitely delimited in front. 

Materially different, from the typical species (3/. huttoni) in appear¬ 
ance. The thorax rather larger, cylindric rather than ovate, and rather 
more coarsely and closely and slightly rugosely punctured. The elytra 
are a little narrower near the apex, and their coarser sculpture is continued 
to the extremity. This species, however, agrees structurally. 

Length, 1| lines ; breadth, f line. 

Sunday Island. 

Found on the leaves of Solanum by Mr. W. L. Wallace. Only two 
specimens. 

Group Platypus. 

Platypus posticus, sp. now 

Cylindric, rather slender, moderately shining, mfo-fuscous. 

Thorax oblong, apex truncate, base medially angulate, each side in¬ 
curved behind the middle and with a slight obtuse angulation there ; its 
surface very finely and indistinctly punctate, with minutely sculptured 
intervals ; there are a few larger, yet fine, punctures near the base, just in 
front of the latter, at the middle ; there is a small fovea from which an in¬ 
definite linear impression proceeds forwards ; it bears a few slender yellowish 
hairs. Elytra parallel-sided, base bi-arcuate ; on each elytron there is a 
shallow basal impression near the middle, and a more slender one nearer 
the suture, which can hardly bo termed striae; along the disc 5 or 6 series 
of very fine punctures cau be seen, the suture is depressed; near the ex¬ 
tremity there aie 6 or 7 deep grooves, on each the outer angle is distinctly 
dentiform and projecting, the suture slightly so, this posterior portion bears 
fine but obvious yellow pubescence. Pygidium nearly vertical, and only 
visible from behind. 

Described from a single damaged specimen. Several were taken from 
the trunk of a dead nikau, but, unfortunately, made their escape by eating 
through the cork of the tube in which they had been placed. It is nearly 
as slender as P. gracilis , but with very different sculpture. 

Length. 2£ lines ; breadth, § line. 

Baoul Island. 

Found by Mr. Wallace. 


Group Eumolpid^:. 

Peniticus wallacei, sp. nov. 

Robust, shining, seneo-fuscous, head and thorax darker than the elytra, 
legs fusco-testaceous, tibiae usually darker than the femora and tarsi, an¬ 
tennae rufo-fuscous. 
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Head moderately finely and irregularly punctured, middle of occiput 
generally smooth and with a slight impression behind; it is immersed up 
to the moderately prominent subrotundate eyes. Labnun reddish. An¬ 
tennae longeT than the head and thorax, pubescent, 2nd joint short and 
subglobular. 3-11 elongate and nearly equal. Thorax about a fourth 
broader than long, its ba&e only feebly rounded or truncate ; its sides well 
rounded, widest near the middle and obtusely prominent there, more 
straight-sided or feebly sinuate behind in the male; posterior angles rect¬ 
angular, but scarcely acutely prominent, the anterior deflexed and acute; 
the surface irregularly, distinctly, but moderately finely punctured, basal 
and lateral margins distinct. Scutellum smooth, or with a single puncture. 
Elytra a& wide as thorax at the base, moderately rounded; on each there 
is 2 . distinct, somewhat curvate carina or plica at the base just outside the 
middle, and another near the side but distant from the base ; these aTe 
testaceous, as are also, but less definitely, 2 or 3 of the interstices and the 
apical portion, sometimes there aTe 2 less obvious plicae near the side ; there 
aTe 3 or 4 striae on each behind, these, however, do not attain the apex; 
the punctation is moderately fine, not quite seriate, closer near the base 
and irregularly duplicated near the middle; the intervals are minutely 
and densely sculptured. 

Underside nitid, sparingly pubescent, aaneo-fuscous, terminal ventral 
segment paler or rufescent, distinctly but rather finely and not closely 
punctate. Anterior coxae rather less widely separated than in P. suffusus. 
Basal segment in the middle as long as the following three combined, 4th 
not medially abbreviated, almost the same length as the preceding one, 
5th plane, longer than the intermediate ones, very scantily pubescent, with 
a well-marked foveiform apical depression. 

Posterior tibiae grooved near the extremity. Front tarsi with broad, 
subcordate basal articulations, 2nd narrow at the base, deeply emarginate 
at the apex, the 3rd with elongate and rather narrow lobes, claws thickened 
near the base but less dentiform than in the New Zealand species. 

Female .—Ventral segments 4th and 5th somewhat violaceous, the former 
rather shorter than the 3rd, the 5th simple, basal segment longer than that 
of the male. Basal joint of front tarsi subtriangular. 

Var. a : Elytra with one elevated basal plica on each elytron; this, as 
well as the base and apex, is more or less testaceous, but there are no pale 
diseoidal streaks : the serial punctures hardly at all duplicated. Thorax 
more obtusely angulated laterally behind the middle, and therefore ap¬ 
pearing more obliquely narrowed towards the slightly projecting basal 
margins. Terminal ventral segment with a deep fovea ; the 3rd, however, 
is very slightly abbreviated in the middle. 

Length, 2§-2§ lines; breadth, 1|-1| line. 

Raoul Island. 

Several specimens discovered under dead nikau leaves by Mr. W. L. 
Wallace, in whose honour I have named the species. 

Group Galerucid^i. 

Psylliodes soianae, sp. nov. 

Compact, convex, oblong-oval, narrowed anteriorly, glabrous, nitid; 
viridescent, somewhat aeneous; tibiae and basal 3 or 4 joints of antennae 
testaceous, the remaining joints slightly infuscate ; posterior femora bronzed 
brown. 
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Head finely punctate, hardly as -wide as front of thorax. Eyes large, 
obliquely oval. Thorax widest at the base, which is oblique towards the 
sides, posterior angles nearly rectangular; its sides almost straight, only 
slightly narrowed anteriorly, their margins fine, but in front very distinctly 
incrassate and oblique; it is moderately finely, distinctly, but "not closely 
punctured Scutellum smooth. Elytra oblong-oval, finely margined, the 
base as wide as that of the thorax, the shoulders smooth, sometimes very 
slightly raised; they are moderately striate-punctate, the stride, however, 
are distinct at the sides only, the sutural series of punctures extend 
obliquely from the base to the middle, the posterior sculpture is irregular, 
the apices are separately broadly rounded or subtruncate, so that the ter¬ 
minal abdominal segment is usually exposed. 

Underside shining, bTonzed. Abdomen rather elongate, very convex 
transversely, rufo-fuseous, finely and sparingly punctate and pubescent ; 
basal segment largest, somewhat hastate, and medially depressed, between 
the coxae : 2-4 equal, 5th moderately elongate, truncate at apex, the supple¬ 
mentary conical and deeply concave. Prostemum short, the inteicoxal 
process moderately broad and punctate. Mesostemum carinate and medi¬ 
ally incurved in front. Metasternum shorter than the basal segment, 
convex, triangularly impressed behind, its frontal process triangular and 
with carinate margins between the coxae. 

Posterior femora strongly developed, very broad and subtruncate at the 
base but tapering backwards. Tibiae, posterior, widely incurved, narrowed 
and broadly grooved near the extremity, this part minutely denticulate 
externally. Tarsi, the hind pair as long as the tibia*, attached to these 
at some distance from the apex ; their basal joint elongate, longer than the 
following three taken together, 3rd bilobed, claws simple. 

Antennae inserted at the front and inner margins of the eyes, reaching 
backwards to the middle of the wing-cases, 10-articulate; basal joint cur- 
vate, not much longer than either of the following two, 4-9 rather thicker 
than the preceding one, the 10th with a small apical articulation. 

The distinguishing features of the genus, the only one in Lacordaire's 
group Psilliodites, are the 10-jointed antennae, and peculiar tibiae and tarsi, 
which I have described above. The species are numerous and widespread. 
None in my collection, from Europe and America, resemble this. The 
supplementary terminal articulation of the antennae will serve as a good 
differentiating character. 

Length, 1-J lines; breadth, % line. 

Sunday Island. 

Found by Mr. W. L. Wallace on the common Solanum. 

Group Carpophiled^e. 

Carpophilus vittiger, Matt. 

Elongate, subdepressed, the whole derm densely and minutely sculp¬ 
tured so as to appear subopaque, clothed with decumbent yellowish hairs; 
head and thorax fuscous, the front and back of the former, the sides and 
apex of the latter, somewhat rufescent; elytra obscure fusco-testaceous, 
the suture, apical portion, and an irregular discoidal area on each fuscous, 
the scnteUum and the 2 uncovered abdominal segments also more or less 
infuscate ; legs and antennae fusco-rufous, the club darker. 

Head nearly as broad as front of thorax, contracted behind the large, 
pro min ent, subrotundate eyes, its surface moderately finely and closely 
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punctate. Thorax transversely quadrate, its sides distinctly margined, 
nearlv straight, in some examples slightly Tounded, its angles obtuse, base 
and apex subtiuncate; its punctation rather finer than that of the head, 
not close, and on some parts indistinctly granulate, some specimens -with 
a median linear space nearly smooth. Scutellum large, finely punctate 
or subgranulate. Elytra suboblong, of about the same width as the thorax 
at the base, their apices oblique towards the suture, their sides finely mar- 
ginated and but little curved ; their sculpture finely punctate or granulate 
according to the point of view. Abdomen with the first exposed segment 
transverse, the second longer and narrowed posteriorly, and, in male speci¬ 
mens, with a very small apical segment. 

Underside moderately shining, daTk fuscous, scantily pubescent, finely 
yet distinctly but not closely punctate. Prosternal process broad, finely 
grooved laterally, attaining the mesosternum. Coxae nearly equally 
separated. Metasternum rather shorter than abdomen, medially grooved. 
Ventral segments unequal, 5th longest, subconical, the basal one rather 
longer than the 4th, 2nd and 3rd very short. 

Femora moderately dilated, grooved underneath. Tibiae gradually ex¬ 
panded towards the extremity, with distinct terminal spines. Tarsi 
5-jointed, the basal 4 of the anterior dilated and, together, but little longer 
than the terminal one ; the 4th of the posterior pair small. 

Antennae rather longer than the head, 11-articulate, basal joint large, 
dilated towards the apex, 2nd cylindric, 3rd slender, slightly longer than 
2nd, 4-7 short, 8th obconical, slightly broader than 7th ; club large, 3- 
jointed, but with an additional small, sometimes indistinct, apical ap¬ 
pendage. 

Length, 1J-2 lines ;] breadth, £-§ line. 

Sunday Island. 

Common in decaying oranges and bananas. 

Obs .—The species are numerous and widely distributed. Another 
species (C. Jiemipterus) was found by me in different parts of Auckland. 
The allied genus Brachypeplus is represented by a species (B. hrevicornis) 
which I discovered thirty years ago at Tairua. and in January, 1909,1 again 
met with it on trees ijat Waimarino. 

Group Enoplitd^j. 

Necrobia ruficollis, Fab. 

Suboblong, moderately transversely convex, bearing short and elongate 
outstanding infuscate and yellowish-gTey hairs; shining; thorax, base of 
elvtTa, and legs red; remainder of elytra and the head blue; antennae 
nigrescent. 

Head as broad as front of thorax, narrowed anteriorly, distinctly and 
somewhat irregularly punctured. Eyes large, prominent, coarsely faceted. 
Thorax about a fourth broader than long, widest near the middle, base 
finely margined and bisinuate, lateral margins minutely crenulate, its ansles 
obtuse; disc distinctly but not closely punctate, the sides more closely. 
Elytra oblong, broader than thorax, evidently seriate-punctate, less dis¬ 
tinctly at the base, the suture and interstices finely punctured. 

^ Legs stout, hairy; femora rather short. Tarsi apparently only 
4-jointed, the true 4th joint minute, yet discernible between the lobes of 
the 3rd, the 2nd and 3rd with membranous lamellae underneath, terminal 
joint elongate; claws thickened at the base. 
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Antenna 11-artieulate, basal joint subpyriform, 2nd short, 3rd evidently 
longer than the contiguous ones, 5-8 short; club large, its basal joints 
strongly transverse, the terminal one about as long as the preceding two 
combined, subtruncate afc the extremity. 

Length, 2£ lines ; breadth. 1J line. 

Sunday Island. 

The Bell family, on one occasion, dried a great quantity of sea-birds 5 
eggs, which became a moving mass of this species. It is nearly cosmo¬ 
politan, and occurs in New Zealand amongst the bones and skins of dead 
animals, &c. 

Group Calakdridje. 

Sitophilus oryzae, Linn. 

Elongate, subovate, nearly plane above, subopaque *, colour variable, 
piceous, fuscous or ferruginous, thorax darker than elytra, these latter with 
4 reddish spots, 2 basal and 2 subapical; scantily clothed with short, erect, 
yellowish setae, those on the legs paler. 

Bostrum shorter than thorax, slightly arched, moderately stout, cylin¬ 
drical, but somewhat dilated at the base, with longitudinal series of rather 
coarse punctures which almost form grooves. Scrobes short, basal, not 
visible above. Head rather short, conical, finely punctate behind, with 
an interocular depression. Eyes flat, strongly transverse. Scape stout, 
inserted at the dilated basal portion of the rostrum, extending backwards 
beyond the eyes. Funiculus much longer than the scape, 6-articulate, 
2nd joint as long as the basal, 6th slightly larger than 5th ; club oval, solid, 
but with a small, pubescent, apical appendage. Thorax a fifth longer than 
bToad, gently narrowed anteriorly, abruptly contracted at apex, posterior 
angles rounded ; coarsely, closely, and rugosely punctured at the sides, 
the middle of the disc more finely and less closely. Scutellum distinct. 
Elytra slightly longer than thorax, as wide at the base, gradually narrowed 
posteriorly, apices broadly rounded or subtruncate ; the sutural region is 
somewhat depressed, they are evidently punctate-striate, with narrow 
interstices. Pygidium uncovered, vertical, with short, coarse sette. Legs 
elongate ; tibiae with well-developed apical hooks, the inner extremity of 
the anterior acutely spinifonn. Tarsi moderately elongate, their 3rd joint 
excavate above but not distinctly bilobed. 

Underside closely and coarsely punctured, the basal ventral segment 
medially depressed. 

Female .—Bostrum finely seriate-punctate. 

Male .—Length (rostrum inclusive), 2 lines ; breadth, f line. 

Sunday Island. 

Found in rice and flour; sometimes only too common at Auckland, 
where I saw it during 1866. 

Group COCCINELLXDJB. 

Cocdnella n-punctata, Linn. 

Compact, convex, broadly oval, glabrous, shining; head, thorax, and 
legs black, elytra testaceous or rufescent, all these, except the legs, macu¬ 
late ; antennse pale fuscous. 

Head narrower than thorax, closely punctate ; the front margin of the 
forehead and 2 interocular spots pale yellow. Thorax strongly transverse, 
deeply emarginate in front, so that the anterior angles appear obtusely 
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prominent: babe widely rounded, with rounded angles; the sides slightly 
curved and narrowed anteriorly, their margins more distinct behind than 
in front: its surface closely and finely punctured, and with a large yellowish 
spot at earh anterior angle. Elytra broader and much longer than the 
thorax, with rounded shoulders, lateral margins distinct, they are finely 
and closely punctate : at the middle of the base thore is a large spot which 
is divided* by the suture, there is a smaller one about as distant from each 
side as from the base, across the middle there are 4, and there are 4 others 
behind, all of which are black. 

Legs with fine grey hairs. Tarsi apparently tri-articulate, the small 
true 4th joint, however, is visible within the excavation of the 2nd, which 
is quite the length of the basal one, the terminal is as long as the preceding 
two combined ; claws thickened at the base. 

Antennae rather short and slender, 11-jointed, the basal 2 are thick, 
3rd and 4th equal, moderately elongate, 5 to 8 decrease in length ; the 
joints of the club gradually expanded, the terminal one broad and obtuse 
at the apex. 

Underside black. 

Length, 2£ lines ; breadth, 1| line. 

This valuable European ladybird is sometimes abundant in New Zealand. 
Two specimens were brought by Mr. Wallace from Macaulev Island; in 
both the 4 median spots are transformed into 2. None were found on 
Sunday Island. 


Art. XXXVII .—Additions to the Coleopterous Fauna of the Chatham 

Islands . 


By Major T. Broun, F.E.S. 

[Rend before the Auckland Institute , 2'2vd Xovemher, 1909.] 


List. 

42. Leperiaa shaudU Broun 

43. Lissotes dispar , Broun 

44. AMo/uis aiisturatus , Broun 

45. „ lineifu\ Broun 


Groups. 

Trouositidjb. 

Lucanid^. 

Cryptorhynchid^. 

» 


To these descriptions, owing to the kindness of Mr. Charles 0. Water- 
house, of the British Museum, that of Lissotes capito f Deyrolle, has been 
added. This could not he obtained in New Zealand. 

In my previous paper* all the then known Coleoptera are recorded, and 
the species numbered consecutively for convenience of reference, so that in 
correspondence the number only of each species need be quoted instead 
of the whole name. This convenient system is continued in the present list. 

We are indebted to a lady. Miss 8. D. Shand, of Te Whakuru, for the col¬ 
lection of interesting beetles enumerated above, and it iB hoped she may 
continue adding to our knowledge of such insects, of which about a twentieth 
part only have been brought to light. 


* Trans. N.Z. Inst., yoL xli, 1908, p. 145. 



Bnoux.— Addition* fo Cohopterou* Fauna of Chatham Islands. 307 


Group Trogositid.e. Gen., Man. N.Z. Coleopt., p. 177. 

Leperina shandi, sp. nov. 

Elongate-oblong, subdepressed, slightly nitid; fusco-pieeous, elytra 
sometimes rufescent; legs, antennse. and palpi piceo-rufous; labrum and 
sides of thorax reddish; squamosity yellowish, depressed, and chiefly 
confined to the sides of the thorax, thicker and suberect on the elytra, which 
also be t a* numerous distinct erect setse, their margins with slender, outstand¬ 
ing but short and rather indistinct setse. 

Head coarsely and irregularly punctured, and longitudinally rugose 
towards the front, it is almost or quite bald; the lateral protuberances 
in front of and below the antennae well developed. Thorax If lines long 
in the middle by 2f broad, widest near the middle, slightly curvedlv nar¬ 
rowed towards the prominent anterior angles, rather strongly sinuate- 
angustate behind, posterior angles rectangular, the lateral margins thick 
and reflexed, apex fringed with yellow hairs : the punctation very close 
and coarse, but becoming more distant towards the middle, and finer near 
the base and apex ; its sides have small outstanding setae. Scutellum trans¬ 
verse, Tounded behind, and finely punctate. Elytra wider than thorax at the 
base, subparallel; each with 7 linear interrupted discoidal costse, the sutural 
entire behind; interstices finely punctured; the sides are not costate but 
have three series of punctures or granules ; there are very few dark scales. 

Antennae very scantily pubescent, basal joint large and gradually thick¬ 
ened, 2nd transverse, 3-8 as long as they are broad ; club large, its basal 
2 joints transverse and evidently dilated inwardly, the last longer and 
rotundate. Legs and tarsi with fine yellow hairs. 

Mandibles bifid at apex. Labrum emarginate in front, large, finely 
pubescent. 

Larger than L. brouni, which measures 4 x If lines. The thorax is more 
transverse, more sinuate behind the middle, with thicker reflexed lateral 
margins, but it is entirely without the slender yet distinct yellow hairs 
of that species; its sculpture also is different. The elytral costae are less 
numerously interrupted. 

Length. 5|-5§ lines ; breadth, 2-2J lines. 

Te Whakuru, Chatham Islands. 

Discovered by Miss S. D. Shand, in whose honour it has been named. 

Obs. —Yar. a: Nearly glabrous; mandibles not bifid, the inner ex¬ 
tremity of each broad and obtusely truncate; unique as yet, may prove 
to be a distinct species ; x 2 lines. Yar. b : Hind angles of thorax more 
prominent; x If lines. 

Group Luooma:. 

Lissotes dispar, sp. nov. 

Oblong, moderately transversely convex, nitid ; fusco-niger, legs piceo- 
rufous ; the lateral and basal margins of the thorax thinly, the sides and 
apical portion of the elytra more thickly, clothed with short fulvescent 
seta?; the two hind pairs of tibiae fringed with slender outstanding set©. 

Mandibles large, strongly curvate, the right one reflexed at the extremity 
so as to clear the left; on each, near the base, there is a short inner angular 
projection ; just in front of these, and a little lower down, there is a much 
larger one which touches its fellow during repose; above, near the inner 
margin of each mandible, from the middle backwards, there is an elongate 
obtuse elevation. 
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Head about as large as the thorax, its frontal portion slightly but broadly 
concave : in front of each eye there is an elongate and rather deep lateral 
cavity, the margin there is curvate and elevated, behind each eye there is 
a prominent angular lobe, its sides consequently are rather widely incurved 
near the middle : it is minutely and distantly punctured, but more dis¬ 
tinctly and closely on the hinder part. 

Thorax twice* as broad as long, widest in front, gradually narrowed 
backwards till near the base, where the sides are rather more oblique; its 
apex is widely but not deeply sinuate towards the sides, with rounded 
angles; base subtruncate, the posterior angles not rounded, nearly rect¬ 
angular ; the disc is minutely and distantly punctured, its sides more dis¬ 
tinctly, on some spots indeed quite coarsely. 

Scuteihim smooth, short and broad, rounded behind. 

Elytra only slightly longer than broad, a little contracted towards the 
base, with obtusely prominent shoulders, which, however, are partly con¬ 
cealed by the thoracic angles; their sculpture is irregular, being rather 
densely punctured at the base, somewhat rugosely near the apices, and more 
coarsely at the sides; on each elytron there are 5 or 6 indefinite striae, and 
between the middle and side 2 more or less obvious, but not very regular, 
series of rather coaTser punctures than those on the disc. 

Anterior tibiae externally, at the extremity, strongly bidentate, and with 
2 or 4 smaller teeth along their sides ; the intermediate unidentate medially 
and obtusely prominent at the outer extremity; the posterior simple, 
slightly flexuous. 

Underside shining, nigrescent, distinctly^ and closely punctate, and 
bearing short fiavescent setse ; those on the femora and front of prosternum 
more elongate. 

Undoubtedly nearly allied to L. capito, Deyrolle, but differing there¬ 
from, judging by its dest ription as recorded by Parry, in sculpture, coloration, 
and form. The head is not parallel-sided ; the thorax is not at all dilated 
posteriorly, its anterior angles are rather strongly rounded, the basal nearly 
rectangular, just the reverse of its contour in L. capita. 

Mab .—Length (mandibles inclusive), 12 lines ; breadth, 5| lines. 

Te Whakuru, Chatham Islands. 

Professor C. Chilton kindly sent me a damaged specimen received by 
him from Miss S. D. Shand. 

Lissotes capito, Deyrolle. 

Male. —Large, depressed, deep chestnut, the forehead and legs of a 
lighter hue, head and thorax very large. 

Head very large, with a triangular impression on the forehead, parallel 
at the sides, anterior angles rounded, shallowly semicircularly emarginate 
in front, tuherculated laterally behind the eyes; above smooth, without 
any trace of punctuation; beneath with a rather large triangular impres¬ 
sion on each side for the reception of the antennae in repose, these similar 
in structure to those of the allied species, the 3 apical joints produced into 
leaflets. Prothorax much dilated behind s anterior margin nearly straight; 
sides oblique, sinuated towards the middle, posterior margin semicircularly 
emarginate; anterior angles slightly, posterior angles strongly rounded; 
lateral and posterior margins finely ciliated; above smooth, with a slight 
depression on each side, near the anterior margin; middle of disc and lateral 
margins slightly punctate. Scutellum short and broad, truncate behind. 
Elytra subparallel, slightly narrowed anteriorly; shoulders somewhat 
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prominent in front, margined and ciliated at the sides, shining, covered 
with a sparse punctuation and a very short hispid golden-silky pubescence, 
each elytron -with 4 rather obsolete ridges. 

Beneath with the abdomen somewhat thickly punctate, the punctuation 
sparser on the legs and thorax, with a pubescence similar to that on the upper 
surface, but shorter and denser; legs clothed with longer hairs, disposed 
in cilise on the intermediate and posterior tibia*, the anterior tibise armed 
externally in front with 2 large teeth, and behind with 5 or 6 small ones. 

Female .—Parry. 

Body subdepressed, broad and flat, strongly punctured ; anterior angles 
of the head less produced than in the male, aimed with a minute tubercle 
behind the eyes, which aie partially divided by the eanthus. Prothorax 
slightly rounded at the sides, posterior angles scarcely emarginate. with a 
faint central longitudinal channel and a shallow depression on each side. 
Elytra, as in the male, slightly costate. Scutellum exceedingly small, trans¬ 
verse. Mandibles short, tridentate at the apex. Taisi short. 

Parry adds that he is indebted to M. Henri Doyrolle for permission to 
incorporate the description of the male in the present paper, and to the 
kindness of Mr. F. Pascoe to add a description of the female. A single 
example of the male exists in the collection of Count Mnizech, and both 
sexes in that of Mr. Pascoe, their habitat being the Chatham Islands, situate 
about four hundred miles from the eastern coast of New Zealand. 

Obs .—The above descriptions have been copied from the “ Transactions 
of the Entomological Society of London,' 3 1873, p. 339. In that volume 
flgures are given on pi. v. Unfortunately, tracings of these were not asked 
for, and therefore not sent, so that we in New Zealand remain in doubt 
regarding the size of the insect and the structure of the mandibles. 

Group Cryptorhynchidje. Gen., Man. N.Z. Coleopt., p. 482* 
Aldonus misturatus, sp. nov. 

Convex, oblong-oval, moderately liitid; fusco-pieeous, antennae and 
tarsi piceo-rufous; sparingly clothed with oviform slender scales and erect 
moderately coarse setae, all of which are flavescent. 

Rostrum slightly shorter than thorax, a little arched, slightly narrower 
behind the antennal insertion (between the middle and apex) than in front, 
closely and rugosely but not coarsely punctured near the extremity, ir¬ 
regularly and rather indefinitely trie annate and pmictate behind, abruptly 
constricted at the base. Thorax very little broader than long, conical, 
base bisinuate, its obtuse angles resting on the elytra, it is much narrowed 
towards the rufescent apex, which is sometimes a little constricted; the 
disc rather coarsely closely and more or less confluently punctured, in¬ 
terstices irregularly rugose, the lateral sculpture granular; it bears a few 
squamae, the setae are most apparent at the sides. Elytra rather wider 
than thorax at the base; the shoulders prominent, but obtuse in front; 
they are subparallel as far as the hind thighs, moderately narrowed but not 
abruptly declivous behind; they are rather strongly punctate-striate, 
more sharply impressed behind than on the dorsum with rugose and asperate 
interstices, the sides apparently have coarse serial punctures; the setse 
are most conspicuous towards the sides and extremity. 

Scape slender, not quite reaching the eye; 2nd joint of funiculus sub- 
clavate at apex and obviously longer than the basal one, 3-6 short and nearly 
equal, 7th larger, about as broad as the oblong-oval, triarticulate, finely 
pubescent club. 
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Femora notched and subdentato underneath ; tibke nearly straight, 
somewhat compressed, with well-developed tenninal hooks, their mnei 
angles spiniiorm. the setae moro slender than those on the elvtra. Tarsi 
hairy, 1st joint elongate, slender at the base. 2nd oblong yet shorter than 
the basal one, 3rd short, moderately expanded and bilobed, the terminal 
inuiit as long as the basal, with simple claws. 

Underside shining, rufo-piceous, the sides of the breast with flaveseem 
scales or squamiform setae. abdomen with fine setae. Prosternum deeply 
emarainate in front, rostral canal without sharply defined borders, be¬ 
coming shallow between the coxae, and not extending into the mesostemum. 
Mesosternal process broad, not concave, transversely rugose. Meta- 
sternum rather short, punctate, with slender squamae at the sides. Basal 
ventral segment as long as the metastomiun, broadly medially impressed, 
rather coarsely but not closely punctured, its apical buture extremely fine, 
but deep at the sides, distinctly and broadly angulato between the coxae; 
2nd segment shorter, more distantly and finely punctate, transversely 
impressed behind the middle. The sculpture of the prostemum seems to 
consist of punctures and minute tubercles, which- however, owing to the 
thick vestiture, are not easily seen. 

Female .—Rostrum as long as thorax, cylindric, rather slender, shining, 
finely and distantly punctate. Antennae elongate, slender, and medially 
inserted. 

Length (rostrum exclusive), 3J-4| lines ; breadth, 1^-21 lines. 

Te Whakuru, Chatham Islands. 

Both sexes forwarded by Miss S. D. Shand. 

This cannot be Dr. Sharp’s A. chathamensis, which is clothed above with 
numerous erect setse only, whilst the thorax is described as “ very rough, 
with tubercular sculpture.” 

Aldonus lineifer, sp. nov. 

Convex, oblong-oval, only slightly shining, fusco-pieeous, antennae and 
tarsi pitchy-red; elytra very scantily clad with pale suberect squamae, 
and short erect, pale and iniuseate setre. 

Rostrum longitudinally rugose aud punctate almost to the extremity, 
and indefinitely carinate along the middle from its base to the point of the 
antennal insertion. Thorax with moderately coarse punctures and more 
or less distinct plane intervals, the sides more rugosely and closely punctate 
but without discernible tubercles or granules, the mesial line smooth; the 
scales on the sides, in front, are oviform and depressed; there are some 
similar ones at the base, but on the disc they are slender and indistinct, 
or altogether absent. Elytra coarsely striate-punctate, quite striate behind, 
the punctures suboblong, distinctly soparated, and encroaching on the 
interstices in m a ny parts; the suture and interstices finely punctate and 
rugose. Femora with slender, depressed, elongate scales; the tibiae with 
outstanding, moderately fine setae. 

Eyes large, nearly flat, rounded outwardly, truncate inwardly, just 
free from the thoracic margin, as in the preceding species. 

The more scanty vestiture and the sculpture of the thorax render this 
species distinct. 

Male. —Length (rostrum exclusive), 2£ lines; breadth, 1£ line. 

Te Whakuru. 

Miss S. D. Shand. Unique. 
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Art. XXXVIII.— Some Ilitherto-unrecorded Plant-habitats (V). 

By L. Cockayne, Ph.D. 

[Read before the Philosophical Institute of Cantnbuiy , 3 id Xoiembn', 1909.] 

The mosses in the following list were identified by Dr. V. F. Brotherus, of 
Helsingfors, to whom my v armest thanks are due. I have added in most 
cases a reference to the description of the species in Hooker’s 4< Handbook of 
the New Zealand Flora.” No list of Mount Peel or of Upper Rakaia plants 
having been published, species comparatively common receive mention. 
The Mount Peel vegetation was studied only on the slopes facing the Canter¬ 
bury Plain. By the fifc Upper Rakaia 55 is meant the country near the main 
sources of that river, especially the liver-bed on the southern side and the 
slopes of that part of the Axrowsmith Range known as Mount Murray, at 
a distance of about one mile from Mein’s Knob, a ruche moutonnee just 
opposite the teiminal face of the Ramsay Glacier. 

I must express my great obligations to \ arious members of this Institute 
and others who have been so good as to collect specimens for me,* and especi¬ 
ally to Mr. \Y. "Willcox, of the Tourist Department, who is most assiduously 
collecting the alpine plants in the Otago lakes district, with the object of 
making a garden of New Zealand mountain plants in the Queenstown Paik. 
Such a work is of national importance, and the collection will be not only 
a special attraction to visitors, but one of the greatest scientific value. 

For sake of easy reference, the species noted in this paper are arranged 
in alphabetical order, and not according to the sequence of families. 

Musci. 

Bartramia Halleriana, Hedw.—Handb., p. 446. 

South Island: Canterbury—Base of Craigieburn Mountains, in sub- 
alpine beech forest, at altitude of about 660 m. L. C. 

Brachythecium rutabulum (L.).— Hypnum; Handb., p. 478. 

North Island: Auckland—Central volcanic plateau, growing on floor 
of subalpine beech forest, at altitude of 1,120 m. L. C. 

Bryum leptothecium, Tayl.—Handb., p. 439. (Referred to Rhodobryum 
in “ Index Bryologicus.”f) 

(1) North Island: North Auckland—Waipoua kauri forest, growing 
un rotting logs; L. C. (2) South Island : Canterbury—Base of Craigie- 
bum Mountains, in subalpine beech forest, at altitude of about 650 m.; L. C. 

Dicranoloma leucolomoides (C. MuelL ).—Dicranum dicarpon, Hornsch ; 
Handb., p. 411. 

North Island: Central volcanic plateau, forming extensive mats on 
floor of subalpine beech forest, at altitude of about 1,120 m. L. C. 


* Since reading this paper I have received a number of interesting specimens and 
notes on distribution from various correspondents, especially Air. D. L. PoppelwelL oi 
Gore, to whom I am much indebted, but an account of these must necessarily be held 
over for a future paper. 

t Paris, E. G.: “ Index Bryologicus,” 1894-98, 
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Dicranoloma robusta (Hook. f. & Wils.).— Dicranum; Handb. 

South Inland: Canterbury—Base of Craigieburn Mountains, growing 
on floor of subalpine beech, forest, at altitude of 650 m. and upwards. L. C. 

Dicranoloma Menziesii (Tayl.).— Dicranum; Handb., p. 412. 

North Island: North Auckland—Waipoua kauri forest, forming con¬ 
siderable patches on floor. L. C. 

Dicranoweissia chrysea, Beckett. 

South Island : Canterbury—Craigieburn Mountains. L. C. 

Distichium capillaceum, Hook. f.—Handb., p. 422. 

South Island : Canterbury—Terrace of River Porter, growing in mon¬ 
tane steppe. L. C. 

Echinodium hispidum (Hook. f. & Wils.), Jaeg.— Hypnum; Handb., 
p. 473. (In Index Brvolog. referred to Sciaromium .) 

North Island: North Auckland — Waipoua kauri forest, growing on 
stones of stream in shady gully. L. C. 

Hymenodon piliferus, Hook. f. & Wils.—Handb., p. 486. 

North Island: North Auckland — Waipoua kauri forest, forming ex¬ 
tensive pale-green colonies on trunk of Cyathea dealbata. 

Hypnum uncinatum, Hedw.—Handb., p. 472. 

South Island : Canterbury — Base of Craigieburn Mountains, growing 
in subalpine beech forest on gravelly ground. L. C. 

Leptostomum gracile, R. Br.—Handb., p. 435. 

North Island: Auckland—Volcanic plateau; epiphytic on trunk of 
Xothofagus cliffortioides . forming green masses, subalpine beech forest, at 
about altitude of 1,120 m. L. C. 

Leptostomum macrocarpum (Hedw.), R. Br.—Handb., p. 436. 

(1) Kapiti Island, Cook Strait: Forming dense cushion on shaded 
rock ; L. C. (2) South Island : Canterbury—Base of Craigieburn Moun¬ 
tains, in subalpine beech forest; epiphytic on trunk of Nothojagus diffor- 
tioides, forming dense peaty cushions ; L. C. 

Leucobryum candidum (Brid.), Jaeg.—Handb., p. 409. 

North Island: North Auckland — Waipoua kauri forest, growing on 
bases of tree-trunks. L. C. 

Polytrichadelphus magellanicus (L.), Mitt.— Polytrichum; Handb., p. 454. 

South Island: Canterbury—Broken River valley, growing in montane 
Sphagnum bog, at about altitude of 600 m. L. 0. 

Sciadocladus Menziesii (Hook,), Jaeg. — Isotkecimn; Handb., p. 465. 
(Referred in Index Brvolog. to Hypnodendron.) 

North Island : North Auckland—Waipoua kauri forest, forming colonies 
on the floor. L. C. 

Pteridophyta. 

AJsophila Colensoi, Hook. f. 

South Island: Canterbury—(1) Mount Murray, head of Rakaia; 
M. C. Gudex! (2) Mount Peel, in forest; L. C. This habitat has already 
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been cited by Potts in “ Out in the Open/ 5 p. 244, but it seems well to 
record it again notwithstanding. 

Asplenium flabellifolium, Cav. 

South Island : Canterbury—Totara forest, Upper Rakaia, at altitude of 
about 800 m. L. C. 

The above altitude is somewhat in advance of that given in the Manual, 
p. 988. 

Cyathea medullaris (Forst. f.), Sw. 

In my report on Stewart Island, p. 45, the habitat is accidentally given 
as Half-moon Bay instead of Horse-shoe Bay, though it is correctly marked 
on the map. 

Histiopteris incisa (Thunb.), J. Sin. 

South Island : Canterbury—Head of Rakaia, on Mount Murray, at 
about altitude of 1,000 m. M. C. Gudex ! 

Polypodium Billardieri (Willd.), C. Chr. ; syn., P. auslrdk , Mett. 

This is stated in my report on Stewart Island, p. 47, as “ making ex¬ 
tensive colonies on the forest-floor, 55 which is incorrect, the species occurring 
only on trees or rocks. The statement was really intended to refer to 
P. diversifolium, Willd., which is universally known by New Zealand botanists 
as P. Billardieri . 

Polystichum cystotegia (Hook.), Armstg. 

South Island : Canterbury—Source of River Rakaia, amongst stones. 
M. C. Gudex! 

Speruophyta. 

Aciphylla brevistyle (Hook. f.). 

South Island : Otago—Hector Mountains ; subalpine. W. Willcox ! 

Aciphylla Dieffenbachii (F. Muell.), T. Kirk. 

Chatham Islands: Chatham Island, on cliff at Te Tuku. A. A. Dor- 
rien Smith! 

This plant was thought to be possibly extinct on Chatham Island, but 
Captain Dorrien Smith reports that it is plentiful in the above locality. 
The truth is that most likely it is quite eaten out on the ordinary ground, 
but that it occurs in various places on precipitous cliffs in the west and 
south. Mr. H. H. Travers states that it occurs in a similar situation on 
Pitt Island. 

Aciphylla Dobsoni, Hook. f. 

South Island : Canterbury—.Summit of the Liebig Range. Johannes C. 
Andersen! 

Aciphylla pilifera (Hook, f.), var. pinnatifidum, T. Kirk. 

South Island : Canterbury—Mount Murray, head of River Rakaia, on 
rocky ground, at about 1,400 m. altitude. L. C. 

Aira Caryophyllea, L. (introduced). 

Chatham Island. R. B. Oliver! 

Ammophila arenaria, Lk. (introduced). 

Chatham Island ; on dunes. R. B. Oliver and L. C.! 
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Anthoxanthum odoratum, L. (introduced). 

Chatham Island. E. B. Oliver ! 

Archeria Traversii, Hook. f. 

South Island: Canterbury—(1) Upper Rakaia, on river-bed near its 
source, proving with other shrubs at altitude of about 950 m; L. C. (I did 
not note any plants of this species in the subalpine scrub proper, though 
doubtless it must be there.) (2) Common in subalpine scrub at sources 
of River Poulter; L. C. 

Astelia Petriei, Cockayne. 

South Island : Canterbury—(1) Mount Peel, on subalpine meadow, L. C.; 
(2) Mount Murray, near source of River Rakaia, at margin of subalpine 
scrub, L. C.: Otago—Lake Hams Saddle ; W. Willcox ! 

Brachycome Thomsoni, T. Kirk. 

South Island: Canterbury — Port Hills, beneath summit cliffs, on 
shaded side. L. C. 

Less robust and glandular than the Stewart Island plant. 

Bromus hordeaceus, L. (introduced). 

Chatham Island. R. B. Oliver ! 

Bromus unioloides, H. B. K. (introduced). 

Chatham Island. R. B. Oliver ! 

Cardamine depressa, Hook. f. 

South Island : Canterbury — Mount Catherine, near Lake Heron, on 
rock, at altitude of 1,200 m. L. C. 

Carex virgata, Sol. 

Chatham Island : In lowland swamp. R. B. Oliver I 
Carmichaelia Enysii, T. Kirk. 

South Island : Canterbury — Ashburton River, near Hakatere, growing 
on old stony bed. L. C. 

Cheeseman cites ** Ashburton Mountains, Potts” but had not seen an 
authentic specimen from that locality. (Manual, p. 11.) 

Celmisia discolor, Hook. f. 

South Island : Canterbury—Mount Peel. L. C. 

This is the form with spathulate leaves, not the linear-leaved variety 
common on certain of the ff dry ’* mountains of Canterbury. 

Celmisia petiolata, Hook. f. 

South Island : Otago—Hector Mountains; subalpine. W. Willcox ! 
Celmisia prorepens, Petrie. 

South Island: Otago—Hector Mountains; alpine. W. Willcox! 

The Old Man Range is the furthest southern limit recorded hitherto. 

Celmisia pseudo-Lyallii, Cockayne, comb. nov. C. Lyallii , Hook. L, var. 
pseudo-Lijalliu Cheesem., in Man. N.Z. Flora, p. 312, 1906. 

South Island : Canterbury—Mount Peel; subalpine. Mrs. F. Wav- 
mouth ! L. C. 
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I have always considered this a valid species. Mr. T. Kirk referred my 
specimens to C. spedabilis, Hook. f. The leaf is altogether different from 
that of C. Lyalin , which is extremely stiff and coriaceous, tapers to an almost 
pungent point, is groo\ ed on both surfaces, has no evident midrib, and is 
thinly tomentose on the ridges of the under-surface only. (\ pseud o-L y alii i 
has a much less stiff leaf, which is tapering and acute, but not drawn out to 
a fine pungent point. There are no regular grooves and ridges, but the 
upper surface is plaited and dark- not yellowish-green; the midrib is keeled 
on the under-surface, which latter is thickly tomentose with dense silky 
tomentum. So far as I know, C. pseudo-Lyalin is confined to the drier 
mountains of Canterbury. Probably, too, it is one of the species which have 
been confused with C. monroi , Hook. f. 

Celmisia sessiliflora, Hook. f. 

South Island : Westland—Neighbourhood of the Franz Josef Glacier. 
J. M. Bell! 

Clematis australis, T. Kirk. 

South Island: Canterbury — Upper Kakaia, in subalpine scrub or 
trailing amongst grass on stony debris , at an altitude of 950 m. to 1,000 m. 
or thereabouts. L. C. 

Colobanthus acicularis, Hook. f. 

South Island : Canterbury—(1) On rocks, Mount Peel; L. C. (2) On 
rocks, Mount Catherine, near Lake Heron, at altitude of 1,200 m.; L. C. 

Colobanthus brevisepalus, T. Kirk. 

South Island: Canterbury — On tussock steppe near Lake Heron, 
chiefly on dry exposed face of river terrace. L. C. 

Coprosma rugosa, Cheesem. 

South Island: Canterbury — In subalpine scrub on Mount Murray, 
Upper Eakaia. L. C. 

Coprosma Petriei, Cheesem. 

South Island : Canterbury—On tussock steppe and stony ground near 
Lake Heron. L. C. 

Coprosma serrulata, Hook. f. , 

South Island : Canterbury—Mount Peel, on rocky buttresses. Mrs. F. 
Waymouth! L. C. 

Corallospartium crassicaule (Hook, f.), J. B. Armstg. 

South Island : Otago—Hector Mountains. W. Willcox ! 

The furthest southern record in the Manual is the Dunstan Mountains. 

Dacrydium Bidwillii, Hook. f. 

South Island : Canterbury—Growing on Sphagnum cushions in bog and 
also at margin of tarn on old moraine near mouth of Lake Stream, Upper 
Eakaia. L. C. 

Dracophyllum Kirkii, Berggr. 

South Island : Canterbury — Mount Murray, Upper Eakaia, on rooks 
at about 1,450 m. altitude. L. C. 
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Dracophyllum rosmarinifolium, Hook. 1 

South Island : Canterbury—Neighbourhood of Cameron Glacier; R. 
Speight! Westland—Summit of Mount Greenland, in boggy ground, sub- 
alpine : L. C. 

Eleocharis neo-zealandica, C. B. Clarke. 

A plant from the dunes of western Wellington was incorrectly referred to 
this species by me in Trans. N.Z. Inst., vol. xli, p. 399, and in my k< Beport 
on Sand Dunes,” p. 25. 

Epilobium pycnostachyum, Haussk. 

South Island : Canterbury—On shingle-slip at 1,000m. and upwards on 
Mount Murray. Upper Rakaia. L. C. 

Gaultheria perplexa, T. Kirk. 

South Island : Canterbury—Straggling amongst shrubs on_ river-bed, 
Upper Rakaia. L. C. 

Helichrysum grandiceps, Hook. f. 

South Island: Westland—Close to Franz Josef Glacier, on ice-worn 
rock at about 300 m. altitude. L. C. 

Helichrysum Selago, Benth. & Hook. f. 

South Island: Canterbury — Mount Catherine, on face of rock/^at 
1,200 m. altitude. L. C. 

Hordeum murinum, L. (introduced). 

Chatham Island. E. B. Oliver ! 

Libocedrus Bidwillii, Hook. f. 

South Island : Canterbury — Upper Eakaia, in subalpine totara forest. 
L.C. 

Metrosideros lucida, Menzies. 

South Island : Canterbury — Mount Peel, in montane forest; the prin¬ 
cipal tree. L. C. 

Microlaena Colensoi (Hook. f.). — Petrie in lit. comb. nov. } Ehrharta 
Colensou Hook, f., in FI. Nov. Zel., i, 288, t. 65 a. 

South Island : Canterbury—Mount Peel, on subalpine rocks. L. C. 

Muehlenbeckia ephedrioides, Hook. f. 

South Island: Canterbury — Neighbourhood of Lake Heron, onVold 
stony river-bed. L. C. 

Myosotis Forsteri, Lehm. 

South Island: Canterbury—Upper Eakaia, on river-bed, near running 
stream. L. C. 

Nothofagus' cliffortioides (Hook, f.), (Erst. 

South Island: Canterbury—From Ashburton Gorge to near mouth of 
Lake Stream, occasionally in sheltered gullies, but not extending further 
up the Rakaia. L. C. 

Nothofagus fusca (Hook, f.), (Erst. 

Found only at a considerably higher altitude to west of Ruapehu than 
is given in my ,f Report of Tongariio National Park,” p. 19. 
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Nothopanax parvum (T. Kirk), Cockayne. 

South Island: Canterbury—Upper Rakaia. amongst shrubs on side of 
rivei-bed ; not common. L. C. 

Nothopanax simplex (Forst. f.), Seem. 

South Island: Canterbury—Upper Rakaia, in subalpine totara forest: 
not very abundant. L. C. 

Oreobolus pectinatus, Hook. L 

South Island : Canterbury—Mount Peel, in wet ground. L. C. 

Ourisia macrocarpa, Hook. f. 

South Island : Canterbury—Source of Rakaia. M. C. Gudex ! 

Ourisia sessilifiora, Hook. f. 

South Island : Westland—Neighbourhood of Franz Josef glacier. J. M. 
Bell! 

Pentachondra pumila, R. Br. 

South Island : Canterbury—Mount Peel. L. C. 

Pernettya nana, Col. 

South Island: Canterbury—Near Lake Heron, in rather vet around. 
L. C. 

Pimelia Lyallii, Hook. f. 

South Island Canterbury—Mount Peel. L. C. 

Pimelea Traversii, Hook. f. 

South Island: Canterbury — Mount Catherine, on face of rock, at 
1,200 m. altitude. L. C. 

Plantago triandra, Berggr. 

South Island : Canterbury—Neighbourhood of Lake Heron, in Sphagnum 
bog ; L. C. Westland—Otira Valley, near railway-station; L. C. 

I am by no means sure that the above species is distinct from P. uniflora. 
Hook. f. 

Poa anceps, Forst. f., var. 

South Island : Canterbury — L T pper Rakaia, on shingle-slip and river¬ 
bed, ascending to probably 1,500 m. or more. L. C. 

Poa Lindsayi, Hook. f. 

South Island: Canterbury — Neighbourhood of Lake Heron, on mon¬ 
tane tussock steppe. L. C. 

Poa novae-zealandise, Hack. 

South Island : Canterbury—Upper Rakaia. L. C. 

A specimen was noted growing as an epiphyte in the subalpine totara 
forest, but the ordinary station was shaded rocks. 

Pseudopanax crassifolium (Sol.), C. Koch. 

South Island : Canterbury— Upper Rakaia, in subalpine totara forest, 
at more than 900 m. altitude. L. C. 

The altitudinal limit as given in the Manual is 610 m. 



Transactions. 


61 ^ 


Pterostylis mutica, R. Br. 

South Island: Canterbury — Neighbourhood ot Lake Heron, on mon¬ 
tane tussock steppe, local. L. C. 

Ranunculus acaulis, Banks & Sol. 

South Island : Canterbury—Sand-plain near Sumner Estuary. L. C. 

Ranunculus Godleyanus, Hook. f. 

South Island: Canterbury—Upper Rakaia; but saw only one plant, 
which was growing on the river-bed in a shallow stream. M. C. Gudex! 
Probably the species is quite common on the north side (shaded side) of 
the river. 

Ranunculus Monroi, Hook, i., var. dentatus, T. Kirk. 

South Island: Canterbury—(1) Mount Peel on rocks at about 1,200 m. 
altitude; Mrs. K Waymouth! L. C. (2) Rockb on Mount Catherine, near 
Lake Heron, at about same altitude as above ; L. C. 

Ranunculus tenuicaulis, Cheesem. 

South Island : Otago—Ben Lomond. W. VTillcox ! 

Ranunculus Traversii, Hook. f. 

Mr. Willcox collected a plant on Mount Eamslaw with cream-coloured 
flowers which may belong to the above. 

For some remarks re this ^species," see my first paper of this series 
(Trans. N.Z. Inst., vol. xxxvii, p. 361). 

Raoulia Buchanani, T. Kirk i 

South Island : Otago—Vicinity of Lake Hams Saddle. W. Willcox ! 
Only recorded previously from Mount Alta, one specimen alone having 
been collected. 

Raoulia Haastii, Hook. f. 

South Island : Canterbury — Rakaia river-bed, in subalpine and mon¬ 
tane zone, especially in region of average western rainfall; very abundant, 
forming large green cushions. L. C. 

Rubus schmidelioides, A. Cunn., var. coloratus, T. Kirk. 

South Island : Canterbury — Upper Rakaia, in subalpine totara forest. 
L. C. 

The above seems to me much more closely related to R. subpauper at us, 
Cockayne, than to R. schmidelioides , A. Cunn. 

Senecio cassinioides, Hook. f. 

South Island: Canterbury—Upper Rakaia, in subalpine scrub, but 
not very abundant. L. C. 

Senecio elaeagnifolius, Hook. f. 

South Island : Canterbury—Mount Peel, in montane forest, and pro¬ 
bably in subalpine scrub, L. C. 

Senecio lautus, Forst. f., var. montanus, Cheesem. 

South Island: Canterbury—Upper Rakaia, on subalpine shingle-slip 
on Mount Murray. L. C. 
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Sisyrinchium chilense, Hook, (introduced). 

South Island : Otago—Neighbourhood of Queenstown. W. Willcox ! 
Sophora microphylla, Ait. 

South Island : Canterbury—Upper Rakaia, in totara forest, but hardly 
ascending to the subalpine zone. L. C. 

The trees are of unusual size, many being over 50 ft. tall, and more 
than 1 ft. in diameter. 

Stackhousia minima, Hook. f. 

South Island : Canterbury—Neighbourhood of Lake Heron, on mon¬ 
tane steppe. L. C. 

Suttonia nummularia, Hook. f. 

South Island : Canterbury—Mount Peel. L. C. 

Triodia exigua, T. Kirk. 

South Island: Canterbury — Neighbourhood of Lake Heron, on mon¬ 
tane steppe. L. C. 

Trisetum Youngii, Hook. i. 

South Island : Canterbury—Upper Rakaia, on river-bed steppe. L. C. 
Tupeia antarctica, Hook. f. 

South Island : Canterbury—Upper Kakaia : very common on Gaya 
Lyallii , in the subalpine totara forest. L. C. 

Veronica epacridea, Hook. f. 

South Island: Canterbury—Near Cameron Glacier; R. Speight! Otago— 
Garvie Mountains; D. L. Poppelwell! 

Veronica leiophylla, Cheesem. 

South Island : Canterbury—Mount Somers, on limestone. L. C. 

Veronica lycopodioides, Hook. f. 

South Island : Canterbury—Mount Peel. L. C. 

Veronica macrantha, Hook. f. 

South Island: Canterbury—Upper Rakaia, at about 1,450m. altitude 
on Mount Murray. L. C. 

Veronica Petriei (Buck.), T. lurk. 

South Island : Otago—Lake Harris Saddle. W. Willcox! 

Veronica pinguifolia, Hook. t. 

South Island : Canterbury—Mount Peel. L. C. 

Veronica subalpina, Cockayne. 

South Island : Canterbury—Upper Rakaia ; the chief Veronica of the 
subalpine scrub; L. C. Westland—Close to Franz Josef Glacier, at alti¬ 
tude of less than 300 m.; L. C. 
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Art. NVYrST .— List of lAchenes and Bryophytes collected in Stewart 
Island during the Botanical Survey of 1908. 

By L. Cockayne, Ph.D. 

[Rtad before the Philosophical Institute of Canterbury , 6th October, 1909.] 

The following were, with a few exceptions, collected in October, 1908, during 
my investigation of Stewart Island botany for the Department of Lands 
and Survey. The identifications were made by Dr. G. Lindau (Royal 
Botanical Museum of Berlin), Dr. V. F. Brotherus (Helsingfors), and Mr. 
F. Stephani (Leipzig), to which eminent specialists I am deeply grateful. 
Unfortunately, the identifications arrived too late for insertion in my report 
to the Department. 

For the sake of easy reference, the species are arranged in alphabetical 
order, and their position in Hooker’s ff Handbook of the New Zealand 
Flora 59 is also cited. 

Mr. J. W. Murdoch rendered most valuable assistance in collecting, 
and to him my warmest thanks are due. 

Stewart Island is extremely rich in bryophytes and lichens, and this 
list must be looked upon as merely a small contribution towards the know¬ 
ledge of these interesting plants. 

Lichenes. (Identified by Dr. G. Lindau.) 

Cladonia aggregata (Sw.), Ach.—Handb., p. 561. 

On open peaty ground, common. 

Cladonia fimbriata (L.), Fr.—Handb., p. 560. 

On open peaty ground, common. 

Cladonia retipora (Lab.), Fr.—Handb., p. 561. 

Heath of ancient dunes, common. 

Nephroma schizocarpum, Nyl.—Handb., p. 565. 

Forest, on bark of trees ? 

Pannaria mariana, Mull. Aig. var. 

Forest, on bark of trees. 

Parmeliella triptophylla (Ach.), Mull. Arg.— Panmria; Handb., p. 576. 

Sphaerophorus australis, Laur. 

Forest, on peaty ground. 

Sphaerophorus tener, Laur. — Sphcerophoron ten&rum , Laur.; Handb., 
p. 559. 

Forest and open ground* 

Stereocaulon ramulosum, Ach.—Handb., p. 562. 

Rocky and open ground* 

Sticta filicina (Ach.), Nyl.—Handb., p. 568. 

Forest, common on trees, logs, &c. 
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Sticta foveolata (Del.)* Nvl. — Handb.. p. 569. included with S . /ossw- 
to/, Duf. 

Forest, on branches of shrubs. 

Sticta fossulata, Duf.—Handb., ]>. 569. 

Forest, abundant on trunks ot tiees. 

Sticta variabilis, Acli.—Handb., p. 568. 

Forest, common on trunks of trees and on liooi. 

Thysanotherium hyalinum (Tayl.), Nvl. 

Xanthoria parietina (L.), Th. Fr.— Parmelia; Handb., p. 573. 

Rocks. 

Hepatecje. (Identified by Mr. F. Stephani.) 

Aneura eriocaula (Hook.), Mitt.—Handb., p. 544. 

Forest, common on floor of moist gullies. 

Aneura equitexta, Steph. 

Forest, on moist rotten logs, &e. 

Aneura marginata, Col. 

Foiest, on moist rotten logs, &c\ 

Anthoceros giganteus, Lehm. & Lind.—Handb.. p. 348. 

Forest, on floor. 

Chandonanthus squarrosus (Hook.), Mitt.— Jumjennannia ; Handb., p. 503. 
(So identified by Brotherus.) 

( Forest, on floor. 

Chiloscyphus bidentatus, Steph. 

? Forest, on logs. 

Chiloscyphus decipiens, Gotts.—Handb.. p. 516. 

Forest, on floor and logs. 

Chiloscyphus echinellus, Lind, Gott^ch.—Handb., p. 517. 

Moist bank, in company with Marchantia cephalascypha. Steph.. and 
Gunnera albocarpa , Cockayne. 

Cuspidatula monodon (Tayl.), Steph.— Ju/njermcnuria ; Handb., p. 502. 
Peaty ground, in open. 

Frullania falciloba, Tayl.—Handb., p. 536. 

Forest, ? on logs. 

Hymenophytum Phyllanthus (Hook.). Steph. — Podomitrium; Handb., 
p. 540. 

Forest, very abundant on trunks of tree-ferns and moist ground of 
gullies. 

Isotachis intortifolia, Hook. f. & Tayl.—Handb., p. 526. 

Open peaty ground. 

11—Trans. 
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Lepidozia capilligera, Lehm. & Lind.—Handle, p. 521. 

Open peaty ground. 

Lepidozia patentissima, Tayl.—Handb., p. 522. 

Forest, on door, growing with Xertera depressa . Banks & Sol. 

Lepidozia Taylori (Clotts.), Steph. 

Forest, on trees and logs. 

Marchantia cephaloscypha, Steph. 

Open ground, on moist banks. 

Mastigobryum Mooreanum, Steph. 

Forest, on floor, forming mats. 

Monoclea Forsteri, Hook. 

Forest, on stones of shallow streams and wet banks. 

Plagiochila annotina (Menz.). Lind.—Handb., p. 507. 

Forest, on floor, forming close masses. 

Plagiochila conjugata (Hook.), Dum.—Handb., p. 504. 

Forest, on tree-trunks, forming close covering. 

Plagiochila deltoidea, Lindb.—Handb., p. 506. 

Forest, on tree-trunks, forming close masses. 

Plagiochila gigantea (Hook.), Lindb.—Handb., p. 505. 

Forest, on floor, forming tall masses and cushions. 

Plagiochila Howeana, Steph. 

Forest, on floor, logs, and trees. 

Plagiochila inaequalis, Steph. 

Forest, on floor. 

Plagiochila Lyallii, Mitt.—Handb., p. 507. 

Forest, on floor and logs. 

Plagiochila ramossissima (Hook.), Lindb.—Handb., p. 505. 

Forest, on floor, ? forming cushions. 

Plagiochila strombifolia, Tayl. 

Forest, on trees and floor; perhaps a cushion-former. 

Schistochila dliata (Mitt.), Steph.— Gottschea ; Handb., p. 513. 

Forest, on moist floor. 

Schistochila nobilis (Hook.), Dum.— Gottschea; Handb., p. 513. 

Forest, bottoms of wet gullies. 

Schistochila marginata (Col.), Steph. 

Forest, on damp floor. 

Schistochila unguicularis (Tayl.), Steph.— Gottschea; Handb., p. 513. 
Forest, moist gullies and stems of tree-ferns. 
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Symphiogyna crassicosta, Steph. 

Forest, in company with Monocle a Forsteri . Hook., in wet situations. 

Trichocolea lanata, Nees.—Handb., p. 527. 

Forest, on floor, in damp situations. 

Trichocolea tomentilla, Nees.—Handl)., p. 527. 

Forest, on damp floor, forming extensive patches. 

Tylimanthus saccatus (Hook.), Mitt.— Gymnanthe; Handb., p. 520. 
Forest, on floor and logs. 

Musei. (Identified by Dr. V. F. Brotherus.) 

Barbula calycina, Schw. 

Sandy ground probably near shore of Paterson Inlet. 

Campylopus bicolor, Hornsh.—Handb., p. 415. 

Bogs, Port Pegasus. 

Campylopus introflexus, Hedw.—Handb., p. 414. 

Open ground, on peaty soil; bogs. Mount Anglem, in subalpine zone. 

Campylopus torquatus (Hook. f. & Wils.), Mitt.—Handb., p. 414. 

Open ground, on clayey soil. 

Dicranoloma Billardieri, Schw.— Dicranum ; Handb., p. 412. 

Forest, on floor, building great cushions in moist places. 

Dicranoloma Menziesii (Tayl.).— Dicranum ; Handb., p, 412. 

Forest, on floor, logs, and bases of trees. 

Dicranoloma platycaulon, C. Muell. 

Forest, on logs, &c. 

Dicranoloma setosa (Hook. f. & Wils.).— Dicranum : Handb.. p. 412. 
Bogs and open ground. Port Pegasus. 

Dicranoloma subpungens (Hook. f. & Wils.). 

Subalpine boggy meadow, Mount Anglem. 

Distichophyllum rotundifolium, Hook. f. & Wils. 

Forest, on rotten wood. 

Ditrichum affine. 

Open ground, on clayey soil. 

Eriopus cristatus. 

Forest, on floor and logs. 

Hymenodon piliferus, Hook. f. & Wils.—Handb., p. 486. 

Forest, on trunks of tree-ferns. 

Hypopterygium novae-seelandiae, C. Mull.—Handb., p. 487. 

Forest, on floor, abundant. 

Lembophyllum cochlearifolium, Schw.— Hypnum : Handb.. p. 480. 
Forest, on trees and logs, common. 

11*—Trans. 
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Lembophyllum vagum (Hon^ch.).— Htfpnum ; Handb., p. 481. 

Fure&t. on mound <md logs. 

Leptostomum macrocarpum. R. Br. —Hanrlb., p. 430. 

Forest, on tree-trunks. 

Leucobryum candidum ,Horn&cli.).—Handb., p. 409. 

Forest, bases o£ trunks, common. 

Leucobryum brachyphyllum, Hamp.—Handb., p. 409, included with 
L. catididum. 

Forest, bases of trunks. 

LopidiunTpallens, Hook. f. & WiL.— Htjpotenjnginm Strulhiopterls. Brid. : 
Handb., p. 489. 

Forest, on trees and Ions. 

Mniodendron comatum (C. Mlill.).— Isnthcchnn; Handb., p. 407. 

Forest, on flour and logs, common. 

Mniodendron comosum (Labill). — Jsathcvtm; Handb., p. 466. 

Forest, tin door and loss, common. 

Pohlia nutans, tSchreb. 

Open around, on peaty soil. 

Polytrichum juniperinum, Willd.—Handb., p. 455. 

Open around, on pea tv ^oil. 

Rhacopilum strumiferum (0. Mull.). 

Fore&t, on lous and ? trunks. 

Rhapidostegium cerviculatum (Hook. f. & Wils.).— Iltjpnum; Handb., 
p. 473. 

Forest, on trunks and bigs. 

Rhapidostegium leptorrhynchium, hckur.— Hgpninn ; Handb.. p. 475. 
Forest, on trunks. 

Rhapidostegium leucocythos (C. Mull.).—Handb., p. 475, as mi. for 
Htfpnum frpUtn'Jignchiihii Brid. 

Forest, on trunks and Iogs. 

Rhizogonium distichum, Brid.—Handb.. p. 484. 

Forest, on tree-fern stems. 

Rhizogonium novae-hollandiae, Brid.—Handb.. p. 484. 

Forest, on tree-fern stems. 

Sciadocladus Menziesii (Hook. i. & WiK).— Lsothecinm: Handb., p. 465. 
Forest, on floor, common. 

Stereodon chrysogaster (<*. Miill.), Mitt.— Ilywnim ; Handb., p. 475. 
Forest, on trunks. 

Tayloria octoblepharis. 

In open, on peaty soil. 

Thuidium furfurosum (Hook. f. & Wils.). 

Forest, on trees and logs. 
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Art. XL .—On a Non-flowering New Zealand Spirits of Rubus. 

By L. Cockayne, Ph.D. 

[ii \uH btfote thf Philosophical Instate of Oantnburtj , Oth Octohn\ 1909.] 

Ix the bummer of 1898 tlie late Mr. 8. D. Barker, of Christchurch, dis- 
•overed one plant of a species of Pi aims growing on the floor of the taxad 
forest at Inehbonny, near Lake Brunner, Westland. He brought away 
some rooted pieces,* which, planted in his garden, soon became well esta¬ 
blished. One piece also he very kindly gave me. This latter I managed 
to grow, and was soon able to distribute plants amongst certain of niv 
Liends: while one example was planted, in 1903, in the rock-garden attached 
to Dr. Chilton’s laboratory. Canterbury College, where it is now mowing 
luxuriantly. 

The species appeared to me amply distinct from any other New Zealand 
form of the genus, so I gave it the provisional name of liubit* Barken. 
intending to describe it as soon as it should flower. For this event T have 
waited year by year, but up to the present time no blooms have appeared, 
although the original specimens were evidently taken from an adult plant. 
Thinking that perhaps the shady station under which it was growing 
at Canterbury College might affect its blooming-capability. I cultivated 
several examples under different conditions of dryness and exposure, but 
without changing its habit: also, a shoot was tied to a support, so as to 
imitate the liane form, but this likewise did not flower. As it is now nearly 
twelve years since the plant was brought into cultivation, I have come to 
the conclusion that it may never flower, and that the parent will be also 
fiowerless. 

Rubtis Barkeri is non-climbinu, and closely related to R. parces, Buch., 
ao far as habit and leaf-form go, the latter species also being abundant in the 
same neighbourhood. Possibly the species under consideration is n recent 
break from R. parvus, the new characters having originated by mutation. 
Equally possible is the chance of its being a hybrid between one or other 
of the species of Riibus , especially JR. austrahs and R. parvus , though this 
view is somewhat discounted by the non-climbing habit. Both supposi¬ 
tions are supported by the fact of the one plant alone having been found, 
while its rapid vegetative increase favours the belief in its incapacity to 
bloom. 

Whether the non-flowering depends upon the environments hitherto 
provided being unsuitable, as is the case with certain non-flowering plants 
in Europe* and elsewhere, or whether the species is actually unable to 
bloom, the future alone will determine. In any case, the behaviour of tlie 
plant up to the present is of hit crest, and seems worthy of record. The 
rooted pieces, as stated above, were taken from an adult plant, and should 
have bloomed readily and quickly had the parent been of a normal flowering 
habit. 

Other species of Rubus indigenous to New Zealand behave abnormally 
in their blooming. R. schmidelioides. as I have shown,f has a juvenile 


* See Kemer, " Pflanzenleben " (English translation), yol. ii. pp. 
t "* Report on a Botanical Survey of the Waipona Kauri Forest,” p. 28, 1908. 
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form distinct from the adult; the former, though attaining great dimen¬ 
sions. never flowering, and being chiefly a plant of the forest-floor ; but the 
latter, as a liane, having gained a more advantageous position with regard 
to the illumination, flowers abundantly. Here, then, the hygrophvtic form 
is the non-flowering, thus resembling B. Barren. In the case of Bubus 
cissoides, var. pauperatus , the opposite occurs. This plant, when growing 
as a shrub in the open, its leaves reduced to midribs, rarely, or probably 
never, flowers ; but where sheltered, or when a liane in the forest, its leafy 
shoots blossom abundantly. That the leafy and leafless forms of this 
species are one and the same my culture experiments have fully proved.* 
Bubus sub pauperatus, which has an identical growth-foTm with the xoro- 
phytic foTm of the last-named species, and grows in its company, flowers 
more or less freely. From the above examples it may be seen that there i3 
no general rule as to the causes favouring flowering, or the contrary, in the 
New Zealand Bubi . 

Rubus Barkeri, sp. nov. 

Fniticulus prostratus ramossissimus, ramis inermibus v. paulum aculoatis 
gracilibus elongatis radicantibus, foliis 3- raro 1-foliatis circ. 14 cm. longib. 
foliolis lanceolatis circ. 3-8 cm. longis basi truncatis v. inaequalibus serratis 
membranaceis, petiolis costisque parce aculeatis pilosisque. 

South Island; Westland — near Lake Brunner, on the forest-floor: 
S. D. Barker! 

The species is closely allied to Bubus parvus. Buck, but differs in the 
trifoliate leaves with lanceolate leaflets and not simple linear leaves, serrate 
rather than dentate leaf-margins, non-blooming habit, and greater size in all 
its parts. 

The terminal leaflet is the largest, measuring about 7-6 cm. by 2*8 cm., 
the size of the smaller lateral ones being about 6 cm. by 2*1 cm. The leaves 
are pale green on the undersurface, but above vary much in colour according 
to the season of the year and the exposure to light. This is most marked 
in autumn and winter, when the colour is bronzy with a lustTons sheen, or 
various shades of purple. Even in summer the coloration of the upper 
surface is striking. Where the light is dim the leaves remain green. 

This beautiful leaf-coloration, the habit of the plant, and the ease with 
which it can be cultivated, make Barker’s Bubus a quite important decora¬ 
tive plant, especially foT iock-gardens, where in the future it will doubtless 
become a universal favourite. 

Bubus parvus exhibits a similar coloration, but to a much lesser degree, 

** Trans. X.Z. Inst., vol. xxxiii. p. 293, 1900. 
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Art. XLI. —Some Theorems relating to Sub-Polar Triangles. 
By Evelyn G. Hogg, ALA., Christ's College, Christchurch. 
[ Read before the Philosophical Institute of Canterbut y, Dt December , 1909.] 


$1. Let the straight lines joining the vertices of the triangle ABC to the 
points Oi, 0 2 meet the opposite sides BC, CA. AB, in DjE)*, E X E 2 , PiE i} 
respectively; then the triangles DjE^, D 2 E 2 F 3 are termed sub-polar 
triangles, the points 0 lf 0 2 being their respective poles. 

The vertices of any two sub-polar triangles lie on a conic, for, taking 
the co-ordinates of the points 0^ 0 3 to be («.i/3iyi), (aa/J 2 y a ) respectively, 
it may be at once verified that the conic 


- + J - + 
a i jSi P‘i 


ym R/ W 


fiiyi fcyij 


U r afL + _U 


\7l a J 


+ 


- 3 -) 

*/ 2 ®1/ 



G) 


passes through the vertices of DiE^ and D 2 E 2 F a , 

If the points 0^ 0 3 be regarded as being determined by the inter¬ 
section of the line L = la -f -f ny = o with the conic S = a 0 /3y 
+ fio ya + y« ajS = o, then the conic (i) takes the form 


la 1 w(3? ^ wy 2 fty 
a 0 & 7o "Vo 


0»j8# + 1ly 0 


— la 0 ) + ^ l n 7o + ia 0 - m/3 0 ) 


a J3 

+ ~ (la-o + Mpo — n yo) = 0 

a 0 Pu 


(ii). 


Let the line L = o pass through the fixed point O'fa'/Ty'); then, 
eliminating l between equation (ii) and the relation la' + + ny' = o. 

the conic (i) takes the form mSi + n S a = o, when 


Si 




a ' Po ( a ° ^ + 7j (a„ fr) a„ & a W _ °» 

*' 7. + (r °“' + 7 ' ao) I (to " J) " S (y ' a “ ~ ^ 


Hence we derive the theorem,— 

If the poles of tico sub-polar iriangles be determined by the intersection 
of a variable line passing through a fixed point tuith a fixed conic circum¬ 
scribing the triangle of reference, the conic circumscribing the tivo sub-polar 
triangles passes through four fixed points. 

It will be seen on inspection that one of the points of intersection of 
the two conics S', S" is the point (a 0 /?oy 0 ^—the pole °f the conic S 0 . 

A particular case arises if we suppose the variable line L to pass 
through the point (a 0 /3 0 y 0 ). Gonic (ii) reduces to 


la? mfp 
tto p 0 


+ ¥- 0Ja °P% ~ ~ = ° 


(iii) 


subject to the relation k, + m/3 0 -l- ny 0 = o. By eliminating l we obtain 


■*(£ -1) (i ■+b 9 ■- Mi - i) &+ f + i >«. 


which shows that all conics of this family pass through the four fixed 
points (ao&yo), (*-"■ 3a 0 /3 0 y 0 ), 3y3 0 y 0 ), (g 0 /3 o •—3y c ). 
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If the poles of two subpolar triangles be the circular points at in- 
finity, conic (ii takes the form 

a 2 ^ y* + 20y COS A + 2ya COS B + 2a /3 COS C = 0. 

If the two points O t , 0> be the extremities of a diameter ol the circle 
ABC, then conic ii) takes the form 

sin A co-. A ^ sin B cos B sin C cos 0 

-f 7 ft —- (tx tan B + i tan C — A tan A) 
sm BunC 


, 7<* 

T sin C s n A 


iv tan C + A tan A — p tan B) 


f/3 

sin A sin B 


(A tan A + /x tan B — v tan C) = o, 


where A -f ^ + v = o. 


Since the equation of any diameter of the circle ABC is 

. J±. + J7_ . 0 

cos A cos B cos G 

if the diameter pass through the symmedian point 

A tan A + ft tan B + v tan C = o, 
and the above equation reduces to 

sin iB-C) n sin (C-A) sin(A-B) 2 sin A sin (B-C) 
sin A a sin B ^ sm G ^ sin B sin C ^ 


2 sin B sin (C — A) 2 sin 0 sin (A —B) 
sin G sin A ^ sin A si i B 


a conic which passes through the symmedian point of the triangle ABC. 
If Oi, O a be the extremities of a di meter of the Steiner ellipse 

l+ 1 +i=o 

aa + bp + c-> 

then the conic (i) reduces to 

A (a 2 a, 2 — Shop y) + ft (& 2 /3 2 — 2caya) + i (c a y® — 2abap) = o, 
where A -f /x + v = o. 


§ 2. The condition that conic n) should be a rectangular hyperbola is 
— + A J —-—|- cos A (A -4- tM + cos B ( 1 - + —\ 

tt l a 2 PIP2 7i72 \P17*2 £i7i' \71«2 72«1/ 

+ COS C (— -f -L) = 0. 

\ai/3. a.&J 

Hence, if Oi (a l p 1 y 1 ) be fixed, the locus of 0 2 will be the circum-conic 
X /I , Co-* C , c s T*\ .1 /cos 0,1. cos A\ 

U- + S + —) 

I 1/csB , CO.A , 1\ 

+ yi^r + -A- + r i )= 0 .W* 

If O x be the centroid oi the triangle ABC, then the conic (iv) reduces 
to the circle ABO. 
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Hence the theorem,— 

A rectangular hyperbola can be drawn through the middle points of the 
'udes of a triangle and the points in which the suit s at the triangle ate cut 
oy lints joining any point on the cu cum-circle of t,u triangle to the vertices 
nt the tnanyle . 


li 0 A be the orthocentre of the triangle ABC, then conic \iv) re¬ 
duces to 

co p (B-C) f*oi(C-A» , c)'(k— B) 

——- + — p ~ + —— = 


$ 3 li the circle describe a L'bout the ti iangle D.EiFj meet the s ; des 
iJC, CA, AB of the triangle ABC again in the respective points L 1 B 1 P, 
then the lines AD 1 , BE 1 , CE 1 are eoncuiront. Let the co-ordinates of 
r 1 point of concurrence O 1 be (a 1 /^ 1 ). Tne vertices of the uiangles 
D^EiFi, D^F 1 lie on the circle 



From the conditions for a circle, we at once obtain 


“i : : "i = a (71 V + °h 2 A" - AVl “ 2a i Ayi cos A ( a °i + ift + cyi) 

: b (a-ifiS 4- — yi 2 "i 2 ) — %a-ifiiyi cos B(aai 4- bfii + Cy 2 ) 

: c (fiiy* 4- yi’af — affif) — 2^/9^ cos C (aa i 4- b/3 14-£yi)- 

It may be at once verified that if a x : A : yi = - : \ : then 

a 1 : /5 1 : 7 1 = sec A : sec B : sec C, and the circle in this case is the 

nine-point circle of the triangle ABC. 

If aa x 4- bfii + cyi = 0, then 



an 




Vi 3 > 


hence the locus of the point a'fpy 1 is the quartic curve 


0 Op + f) + b ^ CJj + aJ T 0 V Ua T i) = 0 * 


(Vi). 


This result may be stated as follows :— 

If lines drawn through the vertices of the triangle ABC parallel to a 
given line L meet the sides of that triangle in DjEiFi. and the circle 
through intersect the sides again in D l E x FS then the lines AD 1 , 

BE 1 , CF l are concurrent in the point 0\ and as L turns about a fixed 
point in the plane ABC, the locus of O 1 will be the above curve (vI). 

This quartic curve is the isogonal transformation of 

4 a (by 4- c/3) + Vb(ca 4- fly) + * c(a(3 4- ba) — 0 , 
a conic inscribed in the triangle formed by drawing tangents to the circle 
ABC at the vertices of the triangle of reference, 
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The lines joining the points of contact of the conic with the sides of 
the circumscribing triangle to the opposite vertices of that triangle are 
concurrent in the point 



i i i i 

t 1 a?’ c 1 ' a 2 b 11 



If the point 0 1 (a 1 p 1 y 1 ) lie on the cucle ABC, then the locus ot 
0 1 (a 1 /5 1 'yi') is a quartic curve whose isogonal transformation is the conic 
a s cot A + f? cot B + / cot C - 2 (Py sin A + yu sin B + a£ sin C) = o. 


If the point O 1 lie on the Steiner ellipse 

_l i l_ 

aa ' bp *" O) ~~ 


then the locus of O x is the quartic curve whose isogonal transformation is 
the conic 


abc (a* + P 2 + y 2 ) — (& a + b 2 + C 2 ) (afty + by a + Cap) = 0. 


§4. The remainder of the paper is concerned with the cases arising 
when the poles of the two sub-polar triangles are isogonally conjugate 
with respect to the triangle ABC. Let a point 0(a 0 P Q y) and its 

isogonal conjugate 0'( — — —) be taken, and let then* sub-polar triangles 

\a 0 fa y 0 J 

be DEE, D'E'F. Also let 


_ 

7o 

» = *_ 

Oo 

7* 

_ ®n go 

“7o 

Po 

" Oo 

V 


Po a 0 


+ 7 . 

q' = - + 

do 

9 

r f 

_, ft> 

= r -r “• 

Tro 

Po 

do 

yo 


po “o 

line 

0o' is 





► 2 
'o 

7o 2 ) + 

PPo (y 0 E - 

o 

+ 

yy« (“o s - / 


which, after dividing out by a o p o y 0 , reduces to 


L = pa + qp + ry = o. 

The suk-polar triangles whose poles are isogonal coniugates are self - 
conjugate with respect to the conic which is the isogonal transformation of 
the line joining their poles . 


The co-ordinates of the points D, D' are respectively (0 fi 0 y 0 )+ 
(o & 7 «)’ an< * e< l ua ^ ons °* ^ and E'E' are 


a , 0 , 7 _ 

— + - -I— = 0 

jSj 


— aa 0 + Pfio + yy 0 = o. 

The equations of the polars of D, D' with respect to the conic 

S e = ppy + qya +• Tap = 0 

are 

P (PVo + yPo) + a (qy Q + rfi Q ) = o, 

P (PPo + yy 0 ) + a (Z&o + 

which at once reduce to the equations found for EF, E'F', and so prove 
the theorem. 
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The vertices of the triangles DEF, D'E'F' lie on the conic 
S := a 2 + jS® + y 2 — p'fty — q’ya — r'a/3 = 0, 
and the sides of the two triangles touch the conic 


5 - ^ 

m>’ 22 ' 


= o. 


The polars of the points 0,0' with respect to the triangle ABO are 

^ + ft + 7 0 = 0 ’ 

+ 77o = 

and these lines meet in the point Q whose co-ordinates are ( p q r). 

Let the sides EF, FD, DF, E'F', F'D', D'E' touch 3 in the points 
P, Q, R, P', Q', R' respectively : the equations of PP', QQ', RE' are 


a , P , 7 

-y + 7 + ~ = 0 ' 



0, 


0. 


Hence the triangle formed by PP', QQ', RR' is the sub-polar triangle of 
the point 12' ( p’q’r '). 

The conic S is the harmonic conic of 


Sx = \A + y/§. + sfi- = o 

a A. 7 0 

Sa = V'o^l + <//3j3 + = °* 

The co-ordinates of intersection of the two conics Si, S a are* 

(p'-2, q'~ 2, r'-2) 2' +2, r'+2) 

(p'+2, g'- 2, r'+2) (jp' + 2, 2 '+2, r'-2). 

The lines joining these points are of the form 

* (s'- V) - ip'- 2 ) (£ - y) = 

a(g' + r 1 ) - <p'+ 21(j8 4-y) = 0 , 

and it is easily shown that the co-ordinates of the intersections of the 
joining lines not lying on Si and S 2 are (—pgr) (p — q r) (p q — r). 
These are the points in which the corresponding sides of the triangles 
DEF, D'E'F' meet. Hence the theorem,— 

The intersections of corresponding sides of two sub-polar triangles 
whose poles are isogonal conjugates determine the vertices of the diagonal 
triangle of the quadrangle formed by the intersections of the two conics in- 
Bribed in the triangle of reference which are the envelopes of the polars 
with respect to that triangle of points lying on the polars of the poles of 
the two sub-polar triangles . 


* <« Messenger of Mathematics,” No. 451, November, 1908, p. 117. 



332 


Transactions. 


The sides of the triangles PQR, P'Q'R' pass through the vertices of 
the uiangle ABO, the equations of QR and Q'R' being respectively 


PP- , yv_ 

23' ^ »>' 


o, 


+ - - = o. 

Pm' Vo»" 

The triangles PQR, P'Q'R' are self-con jugate with respect to the 
following inscribed conic :— 


VI + VA + V* = o. 

y 2 * 

Any point on tlie conic 

S Q = a r @y + fi 0 y a + y 0 a/3 = 0 
is expressed by the co-ordinates 

[-*a 0 , k/3 0 + y 0 , *(*&> + YoV|> 
where k is a variable parameter. 


The equations of the sides EF, FD, DE of the triangle DEF are 
respectively 




Hence EF passes through the point of intersection of the tangents to S Q 
at B and C; FD passes through the point in which the line joining B to 
the pole of the conic meets the tangent at C; DE passes through the 
point in which the line joining C to the pole of the conic meets the 
tangent at B. 

The sides of the triangles D'E'F' are respectively 

+ * (a 0 a 4- 0 o /3 + y Q y) + Py 0 = 0, 

~ K ( a o a + &>£ - y 0 y) - py c = 0, 

**&y + K K a - M + y.yi ~ /3y 0 = u, 

and these lines envelop respectively the conics 

( a c a + PoP 4 y c y ,a — ±Po 7 oPy = °* 

(a 0 a + - y 0 yj- + 4/? o7o /?y = 0, 

(as a — P 0 P + yc/r + ±P?y 0 Py ~ ,l - 

Hence the theorem,— 

If the pole of a sub-polar triangle move on a conic circumscribing the 
triangle of reference , the sides of the sub-polar triangle will pass through 
three fixed points t while ij the pole move on a straight line the sides of the 
sub-p^lai triangle will envelop three fixed conics. 
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Art. XLII .—Note on the Geology of Mangaia. 

Bv P. Marshall, D.Sc., Professor of Geology. Otago University. 

[Bead belon, the Otago Institute, 16M Soiemhe /*, 1009.J 

The island of Mamaia is situated in lat. 22 3 30' 8. and long. 157° 30' E. 
It is thirty miles in circumference. Charles Darwin represents it merely 
as an island with a fringing reef. It ha* since Darwin’s time often been 
stated that the island is mainly composed of raised coral rock. The follow¬ 
ing account is taken from a description kindly forwarded to me by Major 
Large, the Resident Agent on the island. 

The fringing reef s 100 to 300 yards broad, and on its outer side rises 
steeply from deep water. The inner edge is bounded in most places at high- 
water mark by overhanging masses of old coral. Sloping up from this is 
a broken rocky tract, fairly level on top. The road which connects the 
three coastal settlements is formed on this belt. From this there ri es 
another belt of cor.d rock with perpendicular cliffs to a height of 60 It. to 
80 ft.; its width is a quarter of a mile, and it is bounded by steep cliffs 
on its inner side. This is the makatca of the Natives. Inside the mulatto, 
there is a low-lying belt of rich soil, from which the central mountain—the 
crown of Mangaia—an irregular-shaped flat-topped hill, rises to a height 
of about 660 ft. Tho surface of this is formed of hard volcanic clay. 

From this it appears that there have been two distinct movements of 
elevation, when the two coral reefs were raised which now form the lings 
of coral rock that form the outer part of the island. The low-lying ring of 
country must have been the lagoon inside the first coral reef. The crown of 
Mangaia, which consists of volcanic rock, is the old island. Major Large 
kindly sent me specimens of coral rock and of ferruginous flints that are 
found in it, and also specimens of volcanic rock from the crown of Mangaia. 

The ferruginous flints proved to be nothing more than sillcified portions 
of the coral rock, in which the structure oi the coral is still quite distinct in 
microscopic section. Il appears that these flints were not ust d for making 
the Native weapons, because of their brittleness. 

Several pieces of rock were found to be basaltic scoria in a more or less 
decomposed state. A more solid piece of rock proved to be a basalt con¬ 
taining relatively large phenocrysts of feldspar (labradorite). The rock 
contained but little olivine. A Native adze was formed of a very fine¬ 
grained rock, which p oved to be a typical basalt. Examination of these 
rocks shows that the island is composed of material quite different from that 
of Rarotonga and Aitutaki, which I have previously described as composed 
ot alkaline varieties of volcanic rock. 

Since the above was written a visit to the island has shown me the 
accuracy of Major Large’s description. The flat-topped hill in the centre 
appears to mark an ancient sea-level when the island was a submarine 
shoal. Despite a long period of depression, during which the makatra was 
formed, the summit of the island is now 660 ft. above its original level. 
The rocks are extensively decomposed. I found nothing but basalt and 
dolerites. 
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Art. XLIII.— The (fluciation oj New Zealand . 

By P. Marshall, D.Sc., Professor of Geology, Otago University. 

[Bead before the Otago Institute, 14 th September, 1909.J 

It is needless at this stage of the observation of the surface features of 
New Zealand to insist on the fact that in the latest geological times all the 
present glaciers were much extended, and that numerous glaciers existed 
where there is now no ice. In regard to fundamentals, in recent years few 
additions have been made to the amount of information that was possessed 
by Hutton, Hector, and Haast in the early •* seventies. 53 

There has, however, been a large amount of detailed information gained 
in regard to several of the former glaciers in many parts of the country, 
and in regard to the actual extent of many of those glaciers. All those 
surface features due to glacial sculpture which have been recorded and de¬ 
scribed in other glaciated countries have been recognised in New Zealand, 
especially in the upland and western districts of Otago and Canterbury. 

Generally it may be stated that in the north-west of the Nelson Province 
signs of glaciation have not been found at a lower level than 4,000 ft. above 
sea-level, while in the eastern portion of this province, where the moun¬ 
tains do not often exceed 5,000 ft. in height, there appears to have been 
no important accumulation of ice whatever. Further south, the glaciers 
that filled the basins of the present lakes Rotorua and Rotoiti had their 
terminal faces at an altitude less than 2,000 ft. above sea-level. This 
relatively small altitude is easily explained by the situation of the lakes, 
for they lie between mountain-ranges, and in country that is continuously 
high, which afforded a large gathering-ground for snow and ice. 

The effects of glaciation are clearly seen in all the large river-valleys of 
Canterbury. High up on the mountain-sides are seen the terraces with 
their decided slope outwards from the mountain-axis. In all the valleys 
rockes moutonnees are abundant, and are deeply scored with glacial marks. 
Smoothed rock-surfaces are to be found on every side. These features 
have been observed and noted by every geologist who has wandered into 
any of the great valleys. Marshall and Speight have advocated the idea 
that the glaciers which filled the valleys are also responsible for the over¬ 
deepening which these valleys have evidently undergone. In Canterbury it 
is recognised that the larger glaciers crept through the present gorges into 
the plains, and that their terminal faces were outside of the mountain 
regions. Such elevations as Woolshed Hill and Little Racecourse Hill are 
considered to be portions of the terminal moraines. Only one locality is 
yet known where the ice approached the east coast: this is at the Taieri, 
where the well-known moraine extends for some six miles north-east and 
at least ten miles south-west of the gorge of the river, and stretches three 
miles east from the plains. 

On the west coast the glaciers then, as now, extended to far lower levels 
than on the east coast. Ice filled all the profound valleys of the western 
sounds, and in them ice-worn surfaces of rocks, roches moutonnees , glacial 
cirques, hanging valleys, and all the other features of glacial erosion are to 
be seen in perfection. 
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Further north the ice extended some distance westward from the foot 
of the mountain-range. The terminal moraines now form the coast-line at 
intervals between Ross and Milford Sound, and aie not far inland at Hoki¬ 
tika and Greymouth. 

These limits of glaciation have been recognised for a long time, and 
have been embodied in a map published by the Glaciation Research Com¬ 
mittee of the Australasian Association for the Advancement of Science. 

In a recent bulletin of the New Zealand Geological Survey, No. 7, p. 25, 
the following statements are made : ‘‘ The features of the land in the 
Wakatipu region, and from there southwards to the plains of Southland 
and eastwards to the sea, are everywhere dominated by evidences of 
ice erosion on a scale of magnificence that is unknown elsewhere in the 
Southern Hemisphere, and is perhaps without a parallel elsewhere outside 
of the polar regions. Each valley and depression contained its own glacier, 
but all were united in one, forming part of the great ice-sheet that covered 
the land. Its surface formed a vast plateau through which the tops of the 
highest peaks appeared, looking like lonely islets in a frozen sea. A 
striking feature of this gigantic glaciation is the remarkable freshness of 
the ice-grooved surfaces, the beautiful flowing contours being everywhere 
sharply outlined in their carpets of native grasses. 5 * 

P. 40: “ Evidences of a continuous ice-sheet can be traced along the 
main axial divide until we reach Boulder Lake, in Collingwood County. 
The smooth, rounded contours of the ranges between Wakatipu and the 
sea, the thick sheet of boulder-clay covering the Henley Hills and the area 
between Saddle Hill and Dunedin, and the silts and glacial till coveiing the 
Timaru and Oamaru areas afford convincing proof that the glaciers also 
reached the sea on the east coast. The ice-sheet appears to have reached 
its northern limit near Cook Strait.” 

P. 43 : “ The Henley deposit is undoubtedly of glacial origin. It is 
not a terminal moraine, but a true boulder-clay, the formation of which 
appears to have been partly subglacial and partly subaqueous. A sheet of 
boulder-clay of great interest covers all the hills and ridges between Dun¬ 
edin and Saddle Hill. It consists of stiff yellow clay, which often contains 
boulders of basalt, phonolite, dolerite, and other igneous rocks.” The 
question may now be asked, Was the great ice plateau that covered the 
South Island of New Zealand an extension of the polar ice-sheet ? It is 
almost certain that this must he answered in the affirmative, for whatever 
cause or causes originated the glacial period in New Zealand would also 
operate in the higher latitudes. The exploring expedition of last November 
proved that the Auckland and Campbell Islands had suffered erosion by 
an ovenriding sheet of ice that must have had a polar origin.” 

The only evidences that are offered in support of these sweeping state¬ 
ments in the publication are contained in the above extracts and in a de¬ 
tailed statement of the thickness of the ice in the Wakatipu basin. This is 
estimated to have been 7,400 ft. 

It is advisable here to state the nature of the criteria some or all of 
which are usually employed in defining the limits of a prehistoric ice- 
sheet :— 

(1.) A more or less continuous line of morainic deposits at the ex¬ 
treme limit of the ice-sheet. 

(2.) The occurrence of till or boulder-clav over almost the whole 
area that was covered by the ice-sheet. 
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'3.) The occur lence of ruches moutonnecs or rounded hills oi solid rock 
distributed over the area. 

(4.) The occurrence of grooved or ice-worn surfaces of rock generally 
throughout the district that has been covered. Such tux- 
faces will naturally be more numerous and conspicuous where 
any elevations rise in the path of the ice. 
to.} Boulders of rock> foreign to the locality will be found m great 
numbeis in positions where they cannot have been deposited 
by strea ms that formerly existed or on prehistoric sea-beaches. 

In the publication to which reference has been made there is no mention 
oi anv observations near the coastline in connection with the subjects of 
the^e five headings, with the exception of No. 2. This is very noticeable, 
for it is explicitly stated that the evidences of glaciation are remarkably 
‘vesh even in the mountain regions, where geological processes are most 
active, and at the level that is described as the upper limit of the ice-sheet, 
which would therefore be from the first diminution of the glacial covering 
subject to the hea’ing and concealing processes of nature. It is evident 
that the lapse of time and the effect of weathering cannot he appealed to as 
causing the blotting-out or disappearance of other evidence near the coast¬ 
line. 

It is, however, advisable in a discussion of this kind to consider what 
observations have been made by geologists in regard to each one of these 
criteria. 

(1.) There is no continuous line of morainic material near the east coast 
that has yet been described by any geologist. The terminal moraine at 
Henley is quite isolated. It is opposite the watershed between the Clutlia 
and Taieri basins—that is, opposite to the highest line of country—and it is 
therefore the most likely place for a glacier to exist if climatic conditions 
allowed of an accumulation of ice. It is also well known that the material 
of the moraine dips uniformly to the west at an angle of 15° to 20°. The 
inclination is constant from Henley to a point three miles to the east. Such 
ail inclination means that the Henley side is now 3,000 ft, lower than when 
deposited, or that the other side is higher by that amount, or that one is 
higher and the other lower by 2,500 ft. than in their original position. 
This shows that earth-movements of some importance have taken place 
subsequently to the deposition of the moraine, and this may accoun for its 
present low-lying position. The materials of the moraine have often been 
described, and its nature is well known to geologists. Its structure is re¬ 
markably similar to the morainic material partly assorted by water through 
which the Tekapo and Pukaki Rivers flow .when they issue from lakes of the 
same uames. The great local thickness—800 it. at least—and the abrupt 
termination in all directions show that this mass of fragmental material is 
not a boulder-clav—a conclusion that would na urally be drawn from an 
inspection of its material alone. It is only necessary to say, in resard to 
the latter point, that in many places for great thicknesses, especially on 
the landward margin of the moraine, there "is no clay, but merely an un¬ 
assorted mass of laige and small angular pebbles. 

A moraine has been described in the Leith Valley. It is a mound 8 ft. 
high and a few hundred yards in length. It contains no schist boulders, 
but some andesite is said to have been found in it. I have seen no speci¬ 
men of this Tock in it; neither do I know of any occurrence of andesite 
in the Leith Valley basin above this point. There appears to be no 



Mar riii all. —The Glaciation of Jew Zealand. 3o7 

>peeial evidence in favour of the glacial origin of this material. At 
all events, even if a glacial origin could be proved for the material 
of this mound, 8 ft. by 5 chains, such an occurrence can haidly bo 
seriously used as an argument in evidence of the existence of an ice-sheet 
in eastern Otago. 

(2.) Boulder-clays : The coastal area from Timaru to Kaitangata has 
been examined by numerous geologists. Of these. Hector. Hutton, Haast, 
McKay, and Park have repeatedly failed to record the occurrence of any 
tih or boulder-day. Hutton regarded all the surface clay ot South Canter¬ 
bury and North Otago as a marine silt. Haast described it as a loess, and 
his description has been strongly supported by Hardcastle. and adopted by 
Heim and Speight. Park, in 1904, refeired to the Oamaru loess as yellow 
silts. The loess of Timaru and Oamaru cannot be distinguished from the 
similar deposits that form a nearly continuous covering over the Canter¬ 
bury Plains, and extend to the height of 800 ft. on Banks Peninsula. 

My own microscopic examination of this material strongly supports 
Haast’s loess theory. Not only have I seen under the direction of Mt. 
Hardcastle a few pebbles of small size of well-rolled material, but also well 
within the mass of the deposit a small amount of bog-iron ore. which was 
formed in small depressions of the surface on to which the dust was blown 
from the river-beds. 

Microscopic examination shows that the loess consists of minute rounded 
grains, mostly of quartz, and this is very characteristic of wind-blown 
material. 

The clays about Dunedin are of a very different character. In all cases 
the only recognisable mineral grains that they contain are those of the 
most resistant minerals contained in the underlying rock—a matter that at 
once suggests that they have been formed in situ. That this explanation 
is in many cases correct is proved by the occurrence of sections which show 
the gradual degradation of the rock into clay. One that is particularly 
instructive is to be seen at the top of Roslyn, where the Rattray Street 
tramway passes through a cutting at the top of the hill. The boulders in 
the clay and on its surface are in almost all cases identical in composition 
with the sound rock below. In those cases in which this identity of nature 
is not found the boulders belong to another adjacent lava-flow that lies 
above it; but there are very few instances of these. 

There are a few places at relatively low levels where there is a layer of 
well-rounded pebbles and boulders beneath the clay. These mark old 
marine shore-fines. In previous publications it has been shown that the 
present shore-line bears unmistakable evidence of elevation, for in many 
places, especially at Sea View, there are marine terraces now some 200 ft. 
above sea-level. The clay that covers the boulders in the localities referred 
to has been washed down the hillside on to them. In a typical instance at 
Caversham the clay that covers the boulders consists almost entirely of 
quartz grains and remains of lorahiinijerci. These are also the main, con¬ 
stituents of the underlying rock and of the surrounding r >ck over a small 
area. Although this marine sandstone has quite a small outcrop, and is 
surrounded by volcanic rock, there is very little admixture of other material 
that could have been derived from volcanic rocks. 

(3.) Roches moutonne : No geologist has yet pointed to or described 
in any scientific publication any roches moutonaetis near the coast-line. 
Until such features have been described and the descriptions discussed, it 
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must be accepted that there is no positive evidence in regard to this. No 
appeal can he made to the blotting effect of weathering, if the statement 
is true that “ a striking feature of this great glaciation is the remarkable 
freshness of the ice-grooved surfaces.” 

In the coastal ranges near the Nuggets the development of the many 
subsequent or strike stream-valleys, eroded to a great depth in hard rocks, 
is au undoubted proof that those hills have been submitted to uninterrupted 
stream erosion for a great lapse of time. I have failed to see any effect of 
facial erosion in the~ coastal hills near Dunedin, Timaru, Oamaru, Taieri 
Mouth, or between the Nuggets and Waikawa, or in the Hokonui Hills. 

Mr. Hardcastle has cited the north-west face of Mount Horrible, near 
Timaru, as an example of glacial erosion. The form of this slope and that 
of the valley of which it forms one of the sides are, however, quite different 
from those found in glacial areas, and appear to me to be those of a typical 
valley and escarpment formed by stream erosion. The typical glacial topo¬ 
graphy is unknown in the coastal regions, and has not been described in two 
Geological Survey Bulletins dealing with Central Otago.* 

(4.) Glacial pavements : There have been no descriptions of ice-striated 
surfaces of rock or of boulders. Hutton mentions some that had been 
stated to be ice-worn. He was, however, able to convince contemporary 
opinion that the grooves were not due to ice, but to unequal weathering 
of the rock. Actual experiments with artificially polished rock-surfaces of 
the same kind of rock as that which he mentions have convinced me that 
the^e irregular, curved, and branching grooves are produced by chemical 
reagents which decompose certain of the rock-constituents. 

(5.) Erratic boulders : No foreign boulders have yet been discovered on 
the Dunedin hills or elsewhere on the coast. It is absolutely impossible 
that bouldeis of schist should be entirely absent if the country had been 
covered by an ice-sheet that radiated from Wakatipu or from some other 
point on the main divide, for the whole country is formed of schist to within 
a very few miles of Dunedin. The importance of this is realised when the 
results of the late Antarctic expeditions are recalled. In South Victoria 
Land the coastal country round the bases of the great volcanic cones and 
well up on their flanks is strewn with granite blocks and other rocks brought 
apparently from great distances. At the Gaussberg, where the ice com¬ 
pletely covers the mainland, so that all the coast and even the mountain- 
tops are invisible, it is still found that the Gaussberg itself is strewn with 
boulders of much variety brought from the hidden continent. Similar 
results were obtained in Graham Land by Arctowsld. The Swedish ex¬ 
pedition in Louis Philippe Land also found numbers of erratic blocks in that 
ice-bound area. 

Much emphasis has lately been laid upon the thickness of the ice in the 
Lake AVakatipu basin, f and upon its effect in removing and transporting 
material. In general it is well to acknowledge the great extent to which these 
descriptions have added to our knowledge of the details of glaciation of the 
district. There are a few matters to which exception may be taken. It is 
perhaps unfortunate that the Arrow basin should be called a <c cirque,” for 

* Since the above was written. Saddle Hill, Mount "Watkins, and other points have 
been called rocket moutonnees. The absence of polished and grooved rock-surfaces, 
and the large number of loose boulders on. the summits, appear sufficient to disprove 
this. These hills are volcanic plugs. 

t Bulletin No* 7, N.Z. Geological Survey (New Series), p. 36. 
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this term is almost restricted to the amphitheatre at the head of a glacial 
valley. The Arrow basin is at the junction of at least two glacial valleys 
of considerable length. 

The lateral thrust of the Greenstone Glacier is a difficult matter to 
understand.* The fact that the Greenstone River flows for five miles of its 
course through a profound narrow gorge before it joins the Caples appears 
to be a sufficient proof that the ice of the Greenstone Glacier never passed 
into the Wakatipu basin. Such a conclusion is strongly supported when 
it is recognised that the upper Greenstone Valley has a direct continuation 
to the Mararoa over a pass formed of stratified gravels only a few hundred 
feet high. Large moraines exist at the lower end of the Mavora Lake. 
The ice from the Caples undoubtedly joined the Lake Wakatipu Glacier 
and deposited morainic matter at Rere Lake, but it did not join it at right 
angles, and cannot have exerted the thrust which is stated to have produced 
such important effects on the opposite slopes of the Richardson Mountains. 
Such a thrust is hard to understand, for it is known that the ultimate 
strength of ice is so small that it would be reduced to the physical state 
of a fluid long before the pressure was sufficient to bend or break the least- 
resistant schist. The described effect of the Von Glacier is equally difficult 
to follow, for there is a low pass from this valley to the Oreti, and it is 
certain that the Wakatipu ice, if it reached the thickness, would have flowed 
over into the Oreti, for it is stated that it “ strode over Mount Nicholas, 
which is 4.827 ft. above sea-level. There was certainly no opposing mass 
of ice of great magnitude to prevent an overflow into the Oreti Valiev. 

At the present time it is rash to make ass rtions as to the source of the 
boulders found in moraines, for nothing is at present known of the structure 
of the country at the head of the Dart or even of the Shotover. In the case 
of the former, at least, it is quite possible that gabbros and other plutonics 
may exist, for they are known on the western side quite close to the water¬ 
shed. It is still more likely that greywaoke rocks may yet be found in 
many localities within the Dart watershed. 

The actual thickness of the ice is stated to have been 7,490 ft. near the 
Kingston end of Lake Wakatipu. Judging from analogy with the surface 
of the Greenland ice-sheet, the slope of the upper surface of the Wakatipu 
Glacier, even if it is regarded as an ice-sheet, cannot have been less than 
90 ft. per mile to the west of this point. Mount Crichton is about twenty- 
five miles away from it in the direction of the flow of the ice, and the 
surface of the ice there would be 2,250 ft. higher. In other words, the 
ice-surface would be 9,950 ft. above sea-level. As Mount Crichton is only 
6,185 ft. high, the ice would have been 3,765 ft. above its summit. To 
any one who has ascended the hills around Lake Wakatipu it is evident 
that ice has never flowed over then' tops. One of the first effects of the 
movement of an ice covering is to remove all loose blocks and boulders: 
but when it melts it will leave behind a few foreign boulders which it has 
carried with it from elsewhere. The photograph on page 80,f of Mount 
Aurum, which is 7,315 ft. high, shows that it has not been covered by a 
moving sheet of ice. Every tourist knows of the litter of loose blocks on 
the summit of Ben Lomond, which is 5,967 ft. high. I have found 
the same thing on the top of the Livingstone Mountains, and on that of 
Mount Dick, 6,021 ft., which rises above the point where Lake Wakatipu 


* Bulletin No. 7, N.Z. Geological Survey (New Series), p. 31. 
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begins* to shallow. The only summit mentioned in the report,* apart from 
the Hector Mountains, as showing ice erosion is Mount Nicholas, 4,827 ft. 
high. I have personally seen no effect of ice erosion due to a moving ice- 
stream at a greater height than 4.000 ft. on Mount Dick or 5,000 ft. on 
Ben Lomond. 

There is here evidently a difference of opinion as to facts ; yet the 
aspect of the Tooth Peaks, near the Greenstone ; of the Bayonet Peaks, 
5,213 ft., at Halfway Bay; of the Cecil Peak, 6,477 ft.; of the Walter 
Peak, 5.946 ft., is in every case sufficient to prove to a geologist that none 
of these peaks have been covered by ice. 

It we proceed still further into the hinterland there is everywhere the 
distincc difference between the glaciated topography of the lower heights 
and that of the unglaciated topography above, as is most clearly seen in 
the Routeburn, the head of which is situated on the main watershed, where 
the ice must have had its greatest thickness. The statements that have 
been made show that a maximum thickness of 5,240 ft. of ice is all that 
can be allowed for the great Wakatipu Glacier. Even this thickness will 
probably appear surprising at first, and may even seem to justify the state¬ 
ment that an ice-sheet overspread the lowlands. It is therefore as well to 
compare this with the probable thickness of the ice of our present existing 
glaciers. 

In the first place it must be recognised that when an ice-sheet descends 
to a low level or has a great thickness there is no reason to conclude that 
all the country, or even adjacent valleys, are similarly affected. 

The Tasman Glacier has its terminal face at present 2,358 ft. above 
sea-level, and the terminal face of the Eranz Josef Glacier is 697 ft. above 
sea-level. Yet there are in each case neighbouring valleys either without 
ice or with only small glaciers at their heads. On the western side the 
Douglas River rises to over 4,500 ft. before it disappears beneath the ice of 
the Slarchant Glacier ; on the east side the Murchison rises to 3,308 ft. 
and the Cass to 3.209 ft. before the glacier is reached ; w'hile further south, 
on both sides of the main range, there are scores of valleys rising with gently 
sloping floors to 3,500 ft., and yet they are innocent of glaciers. 

The mere mention of these facts shows that it is obvious that the height 
of the valley-floor above sea-level does not settle the question as to whether 
the valley will be occupied by a glacier. It is also obvious that the exist¬ 
ence of long glaciers in some valleys does imply that other neighbouring 
valleys will be filled with ice. It is an undoubted fact that the size of the 
neve, the slope of the vallev-floor, the amount of snowfall, are all characters 
that have great importance in relation to the size of glaciers. 

It is seldom realised that the ice in our present glaciers is of great 
thickness. Actual estimates based on measurements in New Zealand are 
not at present available. It is, however, piobable that we shall not err 
antvely if we adapt measurements that have been made in Switzerland to 
the slightly different dimensions of our own glaciers. Of all the Swiss 
glaciers the Aar appears to be most similar to the Tasman; but its length 
is only ten miles, while that of the Tasman is 17*5 miles. The thickness of 
the ice in the Aar Glacier is 1.312 ft. (400 metres : De Lapparent). If the 
thickness of the Tasman has the same ratio to its length as that of the Aar, 
it must be 2,296 ft. 


* Bulletin No. 7, S.Z. (Geological Survey (New Series) p. 31. 
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It is, however, possible to make an independent estimate of the thiek- 
ness of the ice. It is well known that the ice of a glacier decreases some¬ 
what rapidly in thickness towards its lower end. This is a natural result 
of the fact that at the low altitudes the relatively high temperature melts 
it. The rate of melting in Switzerland is between 19*7 ft. and 26*2 ft. per 
annum. It is probable that the rate is somewhat higher in New Zealand, 
for the latitude i& lower, and in consequence the rays of the sun are stronger 
and the amount of summer rainfall is higher—and it is known that the 
rainfall is perhaps the most important agent in melting the ice. The rate 
of ablation, or of lowering of the ice-surtace, mainly due to melting, is in 
Switzerland 19 ft. to 25 ft. per annum (De Lapparent). Here it is certain 
that the rate of ablation will not be overestimated at 20 ft. per annum. 
The rate of flour of the ice of the Tasman Glacier is 32 in. per annum at the 
Malte Brun spur—say, opposite the De la Beche bivouac. This was mea¬ 
sured in summer ; and in glaciology the summer rate is supposed to be 
twice that of the winter rate. The average throughout the year at this 
point is, then, 9 in. per day. The Mueller Glacier 40 chains from its ter¬ 
minal face moves at the rate of 2*9 in. per day on an average throughout 
the year. We shall not underestimate the rate of flow between the De la 
Beche bivouac and the terminal face of the Tasman Glacier at 6 in. per 
day on an average throughout the year. In other words, the ice travels 
over its bed in this part of its course a distance of 182*5 ft. per year. II 
the ablation is supposed to commence to be in excess of accumulation at 
the De la Beche bivouac, and to amount to 20 ft. per annum at the ter¬ 
minal face, the average rate of ablation between these points will be 10 ft* 
per annum. If the onward movement is 182*5 ft. per annum, and the 
terminal face is eleven miles distant, the ice at the De la Beche bivouac 

will take -- x 11, or 311*3 years, to reach the terminal face. 

Ioa’O 

During this time its thickness will decrease by 311*3 x 10 ft., or 3,113 ft. 
In other words, this method shows us that the ice of the Tasman Glacier 
is 3,113 ft. thick at the De la Beche bivouac. Since the surface of the ice 
is at this point 4,782 ft. above sea-level, its lower surface must on this 
estimate be 1,669 ft. above sea-level, or 689 ft. lower than the valley-floor 
at the terminal face. Or, expressed differently, the Tasman ice must lie in 
a trough-shupt d basin similar to that of Lake Wakatipu. 

Whichever of these estimates of the ice-thickness is taken—2,296 ft. or 
3,113 ft.—it is, at any rate, evident that the thickness of the ice in the 
Tasman Valley is very considerable : but it is well known that it has little 
or no effect on the climate of the surrounding country, not to mention New 
Zealand as a whole. 

Viewed in the light of these facts of the low level and thickness of ice in 
a valley of the present day, the statements as to the low level and thickness 
of the ice in the Wakatipu Valley during the glacial extension becomes less 
impressive. 

Whatever may be the origin of the Wakatipu basin, it is, at any rate, 
evident that its form has not been changed by any faulting since the ice 
that once filled it disappeared. In the absence of definite information we 
tire justified in assuming that the terraces round it are actually horizontal, 
and this would almost certainly not be the case if faulting had occurred. 
Soundings show that the floor of the lake is so destitute of irregularities 
that no fault scarp can cross it. The reversed slope of its lower end must, 
then, have exLted when the basin was filled w*th ice. 



34 3 


Transactions. 


There is also no question that the main stream of ice flowed towards 
Athol. In orde * that there should have been any flow in that direction, the 
upper surface of the ice must have sloped towards Athol. The Tasman 
•Glacier has a slope of 229 it. per mile in its flattest part. The Greenland ice- 
dieet has a surface slope of 220 ft. per mile for the first 3,281 ft. of rise on its 
ostein side, and 93 ft. per mile for the next 3,281 ft., according to Nansen. 

If we take the slope of the Wakatipu ice at 100 ft. per mile above 
Kingston, and 3<K> ft. per mile from there onwards, we are not likely to 
err much. 

We will suppose the thickness to be 7,490 ft. at a distance of five miles 
from Kingston, where the upward slope of the lake-floor begins. At 
Kingston, five miles away, the thickness o£ the ice would be 1,265 ft. less 
owing to the rise of the lake-floor, and an additional 500 ft. less owing to the 
downward slope of the surface of the ice. That is. at Kingston the thickness 
will be reduced by 1.765 ft., and will therefore be 5,725 ft. This reduction 
in thickness must be due to melting, and it amounts to 388 ft. per mile. 
There is no reason to suppose that the rate of melting would decrease below 
Kingston, and. if it did not increase, the terminal face of the ice would he 
5.725 388, or fifteen miles away—that is, at Athol. Here the terminal 

moraine is actually situated. This estimate is based on the supposition 
that the reversed slope had then its present form. It is quite possible that 
it owes its steepness to the deposition of morainic matter which took place 
when the ice began slowly to retreat. If so, the reversed slope must be 
supposed to extend from the floor of the lake opposite Mount Dick to the 
Dome Pass, where the rock-surface is 1,300 ft. above sea-level. The end of 
the slope at Athol will then be 1.565 ft. above its commencement twenty 
miles away. If an average slope of surface of 150 ft. per mile be adopted, 
3,000 ft. of thickness is accounted for within this distance. The reduction 
in thickness is therefore 1,565 ft. 4- 3,000 ft. at this point, which leaves 
2.925 ft.: and with a slope of 150 ft. per mile the terminal face would be 
near Lumsden. At this place there is not a terminal moraine, nor is any 
blown between it and the sea-coast. With my estimate of 4.000 ft. of ice, 
the terminal face would, under similar conditions of slope, be at Athol. 

The result of this inquiry is, at any rate, of such a nature as to prove 
emphatically that, with such a great thickness of ice in a valley glacier of 
•enormous dimensions, all comparison with an ice-sheet is fallacious. 

The statement that the imaginary ice-sheet of New Zealand was con¬ 
nected with another ice-sheet that simultaneously extended northwards 
from South Victoria Land is not at present supported by any evidence. 
At first sight it appears to be reasonable to assume that a glacial advance 
in New Zealand must have been due to some cause that would have 
afl'eeted lands in the south in a similar manner. This, however, is a 
conclusion that we are not justified in adopting. If a comparison is 
made with North America, we find that at the time that ice advanced to 
a latitude of 37 c 3(J' in the Mississippi Valley, where now a mild, temperate 
climate is experienced, Alaska was largely tree from ice except on or about 
the mouutaius, though now it experiences a climate of great severity. To 
take another instance, Europe during the period of maximum ice-advance 
was in the west covered by an ice-sheet as far south as the Thames Valley 
in England, and to the parallel of 50 c north latitude in Poland. At the 
same time, in northern Riberia, at Werchojansk, where the mean annual 
temperature is now 1*4° Fahr.. and the Januaiy temperature is—544° Fahr., 
the surface of the land was not covered with ice. 
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American geologists at the present time believe that the glacial advance 
took place at different times in different parts of the glacial region. It 
was earliest in the west, spread eastwards, and is now at its maximum 
in Greenland. 

Another wholly different line of reasoning will naturally make us hesi¬ 
tate to adopt the idea that a reduction of temperature in New Zealand, 
associated with a similar reduction in South Victoria Land, would cause an 
ice-sheet from the former to extend northwards to the latter.' Captain 
Scott, as a result of the “ Discover}" 51 expedition, recognised that the Great 
Barrier during the greater glaciation in the south extended over the whole 
of the Ross Sea . and this is the greatest ice-extension in the south that 
has yet been suggested by any of those who have visited these regions. 
The Ross Sea, it must be remembered, is a relatively shallow area of water, 
for only two soundings have been made that indicate a greater depth than 
300 fathoms. Captain Scott states that at the time of this ice-extension 
the mean temperature must have been higher than to-day. This is ac¬ 
cepted as a “ natural conclusion 55 by Philippi, and is also adopted by David. 

It therefore appears that a decrease of mean temperature in New Zealand 
was not necessarily associated with a lower temperature in South Victoria 
Land ; and, even if there was this association, a glacial advance would 
probably not result. 

There is at present no known instance of a continental ice-sheet ex¬ 
tending far over deep oceanic water. That of Greenland stops short of 
the coast everywhere except at the heads of some of the fiords. In South 
Victoria Land the Great Barrier terminates in water that is almost every¬ 
where less than 300 fathoms. The “ Belgica ” expedition, in longitude 90° r 
as it approached the edge of the ice got frequent soundings less than 
300 fathoms. Bruce, as he approached Coats Land, got two soundings less- 
than 200 fathoms. The German expedition in the neighbourhood of Kaiser 
Wilhelm II Land found similarly shallow water : in two cases the depth 
was less than 200 fathoms. Thus, even in this greatest known of ice-sheets 
the northern face of the ice in no place where soundings have been made 
extends into deep water—in fact, it nowhere extends beyond the shallowest 
fringe. The importance of this is realised when it is stated that, so far as 
known, 1,400 miles of water more than 1,500 fathoms deep separates the 
Ross Sea from New Zealand. 

It is also a remarkable fact that the ice seldom extends from island 
to mainland except where the water is quite shallow. There are many 
instances of this in the south. The Palmer Archipelago, Coulman Island, 
the Balleny Islands, are all examples. In the north, Spitzbergen is separate 
from Greenland, while its islands and those of Franz Josef Land are separate 
from one another. Still more remarkable, Grinnell Land is not united to 
northern Greenland, though the strait between them is extremely narrow 
and shallow. In Europe, the Seandina% T ian ice-sheet extended to Britain 
during the Pleistocene glaciation. As the water of the North Sea is almost 
everywhere less than 100 fathoms deep, this cannot be quoted as an instance 
of the extension of an ice-sheet across deep water, especially as geologists 
agree that at that time the whole region was more elevated. A consider¬ 
ation of these facts shows us that remarkably strong proof is necessary 
before we are justified in countenancing the idea that New Zealand and 
South Victoria Land were in the past united by an ice-sheet. 

No geological evidence of this connection has yet been put forward, 
unless we accept the statements of the thickness of ice at Wakatipu as an 
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evidence. Even if we accept the statements previously quoted in regard to 
tLi^. it is, known ' hat there are no surface-features that show that this ice 
^ver extended to the coast. The stated union of this supposed mass ot ice 
Mth an nuaiiinarv extension of the South Victoria ice is nothing more 
than a juiess. If evidence is wanted in its favour, it must be sought mainly 
on the islands between New Zealand and South Victoiia Land. If the it e- 
^heet extended northwards as suggested, it must have passed over these 
inlands, and on their surface should lit 1 found the usual effects of a moving 
'sheet of ice. It i* also reasonable to expect to find similar effects of a 
.southern ice-sheet on the low-lying parts ot the southern and eastern coast¬ 
line of New Zealand. 

In ItioT an expedition from New Zealand visited these islands with the 
object of studying all their natural features. The geologists attached to 
the expedition paid special attention to the evidence that the surface 
features oi the islands offered in favour of or against the idea of a period 
of *ddelation. The decision was quite unanimous in regard to this matter. 
All" we re agreed that there was every indication that glaciers had flowed out 
ladially from the higher lands, and had eroded the deep valleys that now 
iorm secure harbours. Agreement was quite as unanimous that the islands 
showed no indications that they had been subject to the erosion of a sheet 
of ice of polar origin: there are no erratics, or perched blocks, or rocks of 
foreign oiigin ; there are no ice-worn surfaces on the hill-tops ; there was 
no development of that peculiar topography characteristic of the work of an 
ice-sheet. The whole aspect of these islands was considered to negative 
the idea that a polar ice-sheet had passed over them. There is absolutely 
no evidence that an ice-sheet from the south reached New Zealand : there 
aTe no rocks from that land described; there are no moraines on the low- 
lying coastal lands; there are no ice-worn surfaces near the coast; there 
are no characteristic features of glacial erosion near the southern coast. 

There is yet another line of reasoning, widely different from any of the 
pieceding. It depends upon the well-known peculiarities of the fauna and 
flora of the outlying islands in the south. The amount of material avail¬ 
able in connection with this matter is very great, and in this paper it is 
impossible to do more than state the general conclusions. Many species of 
birds belonging to genera well known in New Zealand and not character¬ 
istic ot ts (‘older districts have developed peculiar modifications that indi¬ 
cate that the different island groups have been isolated for a long period, 
and during this isolation have not been subjected to a specially cold climate. 
Exactly similar results have been arrived at from a study of the plants : 
but in this case there are genera that arc unknown outside the islands. 

GeoluJiically interpreted, these facts mean that any elevation that has 
affected the^e islands since at least the Pliocene period must have been very 
sliaht. for an elevation of less than 1,000 ft. would connect the Auckland 
inlands with New Zealand, and the striking peculiarities of its animals and 
plants would, if such an elevation had taken place, have entirely disap¬ 
peared. 


Ulaciatiox of the Nouth Islaxj). 

In a pape: read at the last meeting of this Institute a statement was 
made about glaciation in the Ruapehu region. The evidence offered in 
proof of thij glaciation consisted in the occurrence of supposed boulder-clay 
between Ltiku and Waioum. and the so-called glacial topography on the 
hills near Taihape. 
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In regard to the topography, the 'statement was made that the form </ 
the surface features has only lately been revealed, owing to the effect of the 
advancement of settlement, and the consequent destruction of forest which 
previously concealed it. This i* certainlv not true of the country between 
Turangarere and Ruapehu. a distance of fifteen mile*, which has always 
been open grass land, and must have been crossed by any supposed glacier 
which extended from Ruapehu to Vtiku. Yet this country has been visited 
by numerous geologists, all of whom have failed to record any indication 
of glacial topography. The last of these, Mr. Speight, in an article on the 
geology of the Tongariro National Park, makes no mention of any glacial 
matures on Ruapehu or the surrounding country outside the area of the 
present glaciers. The country between Ruapehu and Waiouru consists 
near “Waiouru of river - gravels covered with a thin deposit of volcanic 
matter, and nearer to the mountain lava-flows take its place. Southwaido 
from Waiouru, hills for the most part flat-topped, and all formed of Caino- 
zoic rocks of late Miocene or Pliocene age. extend to the limits of the 
supposed glaciation. Near Waiouru the fiat-topped hills have a stratum 
of hard shell-limestone forming the summit. This dips south-eastward U »\ 
and on its north-westward face there is a steep scarp such as is normally 
formed in such country by stream-action. I have carefully examined the 
surface of two of these scarps, and I can assert that they bear no signs what¬ 
ever that they have been submitted to glacial action. The topography of the 
land near Taihape does not in any way differ from that of country of a similar 
age aud structure in the neighbourhood of river-valleys in many other districts. 

In many places in the Hautapu Valley and other river-valleys hillocks 
of many different sizes and altitudes are covered with a deposit that is at 
times well-stratified gravels with boulders of many sizes, and in other places 
finer and more clay-like deposits, still with some boulders in them. These 
are the boulder-clays 55 of the paper referred to. 

Road-cuttings outside of the Hautapu Valley and other river-valleys 
do not show these gravels or clays. The boulders in the deposits of the 
Hautapu Valley consist, except for a few fragments of Cainozoie rock, 
entirely of andesitic blocks, and doubtless come from Ruapehu. My 
observations showed that the blocks are not markedly annular, and no 
striated boulders have yet been found in the deposits. 

The occurrence of these gravels and boulders is easily accounted for. 
The whole of this part of the land has been elevated between 2,000 ft. and 
4,000 ft. within the latest Cainozoie times. During the movement of eleva¬ 
tion the rivers have been filing their way downwards. When the upward 
movement temporarily ceased or was relatively slight, the rivers widened 
their beds, and deposited gravels or finer matter over their flood-plains. 
Vol anic action being then in progress, eruptions provided fine and coarse 
matter in a most irregular mixture, as at Martinique and St. Vincent. 
When the upward movement again became more rapid they filed their beds 
down; and during another period of little movement the old flood-plain 
was dissected until in some places no trace remains of it except a few iso¬ 
lated hillocks. This perfectly normal action is in all countries known to 
account for the occurrence of gravels and other river-deposits at many 
different levels in the same valley. It has been stated that the boulder^ 
referred to are larger at Utiku than they are nearer to Ruapehu. My 
observations certainly do not agree with this. I saw larger boulders at 
Turangarere than elsewhere; and accurate comparative measurements are 
certainly necessary to establish the reverse statement. 
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The occurrence ot the largest boulders at Utiku proved too much for the 
olacial theory, for the material was described as subglacial, and hence would 
be subject to w*\*r which would be greater the fui*ther it was moved. 

It may be objected that the source of the Hautapu is not at present to 
be found* in Ruapehu. While this is true, it is a fact that the source of 
one branch, the Waiouru, is in the volcanic gravels derived from the moun¬ 
tain. At ctiiv rate, this objection is more apparent than real. It must be 
obvious that when the elevation of this area began, the streams from Rua¬ 
pehu would iiow radially outwards as they now do from Mount Egmont. 
As elevation and erosion continued, interference of stxeam-courses would 
result. One effect of this is to be found in the present course of the 
Wangaehu, which now takes nearly all the western drainage of Ruapehu. 
The air gap at Waiouru, through the Cainozoie country, may be cited in 
proof of This, as well as the similar air gap at the head of the Mangaio and 
of the Turakina. 

The mountain-ranges of the North Island have been studied by a 
number of ideologists from time to time, but none of them have recorded 
any instances of the erosive effects of glaciation. The present writer is 
familiar with the features of the following mountain-ranges—Riinutaka, 
Tararua, Ruahine, Kamianawa—as well as the volcanoes Ruapehu, Ngau- 
ruhoe, Tonguriro, and Egmont. As he has made many expeditions into 
the glaciated districts of Otago, Westland, and Canterbury, he is acquainted 
with the glacial featiues of mountain-ranges, and can assert, as has been 
done by others, that the North Island mountains have not been glaciated, 
or have not supported glaciers of any size at any time in the later geological 
periods. Neither in the paper to which reference has been made nor in 
any other publication has there been any mention of glacial valleys, ice- 
worn surfaces, erratic blocks, or moraines. In the absence of these there 
is ample justification for geologists to refuse to accept the statement of the 
past existence of a Inure glacier extending over forty-five miles of country 
to explain the formation of a thin deposit of clay with boulders in it, and of 
gravels, the occurrence of which can be readily explained by a simple appeal 
to ordinary ueolouical action. 

Boimajry and Conclusions. 

A, That an ice-sheet did not reach the east coast is proved by— 

(1.) The absence of moraines near the coast, except at the landward 
end of the Taieri Gorge, where there have been important 
earth-movements. 

(2.J The absence of till and boulder-clay. The substances that have 
been claimed as being of this material are— 

(a.) Loess in Canterbury and North Otago; 

ib.) Residual clays from volcanic rocks at Dunedin; 

(e.) Moraine and valley-trains at the Taieri; 

\th) Old sea-beaches at Caversham and at Green Island. 

(3.) Absence of roches moutonnees near the coast-line. 

f4.) Absence of striated glacial pavements near the coast-line. 

(5.) Absence of erratics and striated boulders. 

(6.) Absence of a glacial topography in all coastal districts. 

B. The ice of the W akatipu Glacier:— 

11.) The occurrence of thick ice in one valley does not justify the 
conclusion that the ice extended over the surrounding country. 
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(2.) The thickness of the ice in the ancient Wakatipn Glacier appears 
less impressive when it is realised that the ice in the Tasman 
Glacier is at the present day 2,<KK) ft. thick, and that its floor 
is only 1,600 ft. above sea-level. 

(3.) If the ice was 7,940 ft. thick at the Hector Mountains, and if 
it had the same surface-slope as the Greenland ice-sheet, it 
must have extended far over the tops of all the western 
mountains. These, however, show no signs of Laving been 
covered by moving ice. 

(4.) The reversed slope of the Wakatipu basin must have existed 
during the glaciation. This implies a rapid thinning, which 
must have been due to surface-melting. Adopting the sur¬ 
face-slope of the eastern side of the Greenland ice-sheet, the 
terminal face cannot have been east of Lumsden. 

(5.) The author’s estimate of the level of the surface of the ire is 
4,000 ft. at Mount Dick. The terminal face would then be 
at Athol. 

((5.) No ice erosion has been described in the Hokonui Hills, nor any 
moraines or erratics in the Waimea Valley. 

C 1 . The suggested extension of the Antarctic ice-sheet:— 

(1.) At the present time the ice extends nowhere into deep water. 

(2.) There was no ice-sheet in Siberia when there was an L*e-sheet 
in central Europe. 

(3.) There was no ice-sheet in Alaska when the Mississippi Valley 
was glaciated. 

(4.) The glaciated portion of North America was not covered by ice 
simultaneously in all its parts. 

These facts show the worthlessness of general statements 
in regard to glaciation of southern lands. 

(5.) There is an absence of all eflects of the erosion of an ice-sheet 
at the Auckland and Campbell Islands. 

(6.) No erratic blocks from South Victoria Land have yet been 
found in New Zealand. 

D. The suggested glaciation of the North Island is disproved by the 
following:— 

(1.) The mapping of the river-courses shows no indication of the 
existence of a glacial topography. 

(2.) No striated rock-surfaces. 

(3.) No glacial moraines. 

(4.) No erratic blocks with striations. 

(5.) No roches moutonnees . 

(6.) The boulder-clavs referred to are deposits laid down by rivers 
that flowed from active volcanoes during periods of activity. 

(7.) The deposits at different heights are due to rivers; for, as the 
land was gradually raised, the base-level of erosion would lie 
deeper and deeper in the rocks, and portions of the different 
base-levels would be left at different heights. 

(8.) No valleys with the characteristic forms of those clue to glacial 
erosion have yet been described on Ruapehu. 

(9.) No glacial valleys have been described in other parts of the 
North Island. 
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In general the writer sees no reason to depart from the opinion long held 
by all New Zealand geologists that the amount of Pleistocene glaciation of 
New Zealand did not attain to the magnitude of an ice-sheet. On the 
western side of the South Island the ancient glaciers reached the coast-line 
in many places. On the eastern side they threaded far through the moun¬ 
tain-valleys towards the coast. This result happens to be in harmony with 
the descriptions that have been written in regard to the glaciation of Tas¬ 
mania and Australia. 


Art. XLIY .—Botanical Evidence against the Recent Glaciation of New 

Zealand. 

By Geo. M. Thomson. F.L.S. 

[Read before the Otago Institute, 22nd September, 1909.] 

In his presidential address recently (11th May. 1909) delivered before our 
Institute. Professor Park stated that “ during the progress of his geological 
work he had been fortunate enough to obtain evidence to show that New 
Zealand at one time had a glacial period similar to that of the Northern 
Hemisphere. He had been able to prove that Otago and the greater part 
of the South Island were covered with a continuous ice-sheet, probably an 
extension of the South Polar ice.” This glaciation occurred, according to 
the President, in the Pleistocene period. 

It seemed to me. at first sight, impossible to explain many facts in con¬ 
nection with the existing flora of New Zealand in face of such a pronounce¬ 
ment, and I have accordingly sought to test the accuracy of this theory 
from the botanical standpoint. Such evidence as is available seems to me 
to be quite opposed to such a theory. 

Professor Park's claim means that the greater part of the South Island 
(which, according to him, was only separated from the North Island in the 
Pleistocene period) was at that time covered with an ice-sheet (exceeding 
7.400 ft. in thickness in the Wakatipu basin) synchronous with that which 
covered the Northern Hemisphere. To quote his own words as to the effects 
of such an ice-sheet, “ The forests were overwhelmed and completely ob¬ 
literated, the animals and men inhabiting . . . areas retreated before 
the teirible blighting wall of ice. . . . The evidence that this mass 
of ice had been all over Central Otago was so fresh that they might easily 
imagine it had retreated only yesterday.” 

There are three lines of botanical evidence which appear to me to dis¬ 
prove a recent glacial epoch? as distinct from merely increased glaciation 
due to elevation in the central regions. They are—(I) the occurrence in 
the. South Island and in the antarctic islands lying to the south of a re¬ 
markably specialised group of genera and species, some of which range 
into or are allied to forms occurring in Australia and elsewhere, but not 
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found in the North Island; (II) the absence of deciduous-leaved plants 
in New Zealand ; and (III) the occurrence of a xerophytic or desert- flora. 
All these conditions demand an amount of time for their evolution much 
in excess of that granted by any theory of Pleistocene glaciation. 

I. 

According to Cheeseman’s Flora, there are 332 genera and 1,415 species 
of flowering-plants in New Zealand. Of this number, two genera and forty- 
five species are peculiar to the antarctic islands (Macquarie, Campbell, 
Auckland, Antipodes Islands, and the Snares); while twenty-six genera 
and 452 species are found in the South Island which do not occur in the 
North Island. 

If we take the genera in detail, we find the two genera peculiar to the 
antarctic islands to be more or less allied to others in the South Island. 
Thus Stilbocarpa (Araliacece ), found in most of the islands, is allied to and 
probably derived from Aralia , a genus found in the Snares and Stewart 
Island, and in the south-west corner of the South Island. Of the three 
species of Pleurophyllum, P. speciosum and P. criniferimi occur in the Auck¬ 
land and Campbell Islands, while P. HooJceri is also found in these groups 
and in Macquarie Island. The genus is closely allied to Celmisia. “ from 
which it is separated rather by the very distinct and peculiar habit than by 
any structural characters of importance. 55 

But when we examine the genera (nine of which are peculiar) found in 
the South Island and not in the North, we meet with such diversity of struc¬ 
ture and form that we are compelled to postulate long periods of time to 
account for then great differentiation, or else our views of evolutionary 
development are all wrong. 

Among the Cruciferce the genus Pachycladon , represented by one species 
found only in the mountain regions of Central and West Otago, is quite 
distinct from all other forms in New Zealand, and, indeed, is somewhat 
peculiar in its characters, being 44 intermediate between the tribes Sisym - 
hriece and Lepidinece.” Another remarkable genus— Notothlaspi —has two 
species singularly developed to resist drought. This genus also is quite 
unlike any other. The genus Hectorella is not closely allied to any other 
genus of the order Portidacece , to which it belongs. Corallospartium crassi - 
caule , the only representative of a remarkable genus of Leguminosce , is 
allied to Garmichaelia , itself a genus peculiar to New Zealand (and Lord 
Howe Island). Another peculiar type of this order is Notospartium , which, 
though externally like Garmichaelia , differs in various points, such as its 
many-jointed pod, a sort of character which does not probably arise by 
gradual development from some other type. 

Among Compositce the only genus confined to the South Island is 
Haa&ia, a most remarkable group of four species of woolly-leaved plants. 
Here we have not only a distinct genus, but four distinct species developed 
since the separation of the Islands. 

Tetrachondra is a genus of one species {T. Hamiltoni ). which has hitherto 
only been found in the east and south of Otago. It is so anomalous in its 
-characters that systematists aie not even agreed as to its position. Kirk 
placed it in the genus Tillcea (nat. ord. Crasmlacew ); Oliver transferred 
it to the B&raginece , among which Cheeseman also places it; while HaUier 
suggests that it should be considered an anomalous member of the Scro- 
pkidariacecB, and that its nearest ally is the section Pygmaea of Veronica. 
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Anagosperma is a monotypic genus of flu* Serophularinew. allied to but 
distinct from Euphrasia. (Siphonidium of Armstrong is probably the same, 
according to Clioosoman.) Lastly, Tommnria is a monotypic orchid which 
has hitherto boon found only in Nelson and Westland. 

Making all allowance for differences of opinion as to what constitutes a 
generic distinction, yet the mew 1 occurrence of such a group of specialised 
forms as those nine genera represent in the South Maud of New r Zealand 
alone surely implies a fairly long ancestry, and it seems quite unlikely that 
all these plants have spread from the North Island since its separation 
(if this took place in Pleistocene times), and have had time to differentiate 
so widely from other types. 

But, leaving generic forms which are new, wo find even more striking 
evidence of specific distinctions which are highly interesting. 

(1.) There exist in tho antarctic islands two species wliieli occur in 
other parts of the world but not in the islands to the immediate north. If 
these islands wore buried under an ieo-sheot, all the vegetation must have 
been destroyed. In what way, then, could these plants have got to their 
present habitats within very recent times ? They are Azorella Srlayo, found 
in Macquarie Island, and also in Kerguelen, the CYozots, Marion and Heard 
Islands, and Fuegia ; and Cotula phnnosa , found in all the antarctic islands, 
and also in Kerguelen and tho Crozots. 

(2.) Among South Island species not found in the North Island, a 
number occur whose allies are found in other parts. I have specified 
twenty-four species, as follows : Swainsonia novai-zealandia\ the only 
species in New' Zealand, but belonging to a genus common in Australia ; 
Aralia Lyallii , also unique, but allied to species in America and in the 
Northern Hemisphere ; Adinotus novce-zealandicr, with a distribution similar 
to Swainsonia ; Crepis novrp-zealandicr , an anomalous form, most of the 
other species of the genus occurring in the Northern Hemisphere; Isotoma 
fluviatilis. similar to Swainsonia; Pernettya nana, a heath almost identical 
with a Tasmanian species, while all the other species are American; 
Scutellaria novrv-zealandiw , with distribution similar to the last; Exo- 
carpus Buhnllii. Poranthera mierophylla , Lyperanthus anlardicus, I phigenia 
novce-zealandice — all four with immediate allies in Australia and other 
regions; Trigloehin palustr<\ also found in South America and in the 
Northern Hemisphere ; Cent role pis striyosa, also in Australia and Tasmania ; 
Guimard in srtaeea , whose nearest allies are in Tasmania and Soxiih America ; 
Vncinia Sinrlairii , also found in Fuegia ; Uncinia icnelfa , also found in 
Australia; Carex a p press a. (\ lago pi na. ('. Irifida , and C. flava, and four 
grasses (Stipa setacea , Agrosth magellaniea , Trisetmn subs pica! urn, and 
Koeleria Kurtzii). all with widespread distribution. 

(3.) In additiou to those spoeios which have their nearest relations in 
other parts of the globe, or are themselves more or less widely distributed, 
there is a remarkable assemblage of species peculiar to the South Island 
or the more southern islands, and which do not range into the North Island. 
I need not give a full list of these, but must specify the most remarkable 
in order to show how' greatly they are differentiated. They include Ranun¬ 
culus Lyallii and R. Buchmani , with large white flowers, and tho former 
with great peltate leaves; Accena glabra , which has lost tho spines and 
barbs on the calyx so characteristic of the genus; OJearia insignis , which 
differs from other species of the genus “ in the large broadly ovoid invo¬ 
lucre writh the bracts in very many series, and in the pappus of perfectly 
equal hairs ” ; the singular group of large-flowered Olearias , which includes 
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0. operina, 0. anqustifoha, 0. Trailin', 0. ( i olensoi , and 0. Lyalin ; 01 caria 
fragrant itusima, with its heads collected inlo aggregate or compound heads ; 
no loss than thirty-four species of Cchnisia, showing a great degree of 
modification; the remarkable Rao alias of the “vegetable sheep” typo 
(R. exiinia and It. mamnnllarh s*) ; Haoulia grandiflora, a type differing from 
all the others of the genus ; several highly differentiated species of Rcnccio, 
including lhe climbing R. sciadophilus, and *S'. qnninalus , a lorni allied to 
certain genera lound in Juan Fernandez, and so distinct that Hooker 
formerly placed ii in a distinct genus, TraPersia ; Phyllachne clamgera, a 
most singular plant, allied to a Fuegian form; Lobelia lioughii , “a most 
distinct species, quite unlike any other” of the genus in its three-lipped 
corolla ; Mitrasaane mmv-zealandifv and ]\l. montana , the latter either iden¬ 
tical with or very nearly allied to a Tasmanian species, wldle the other 
species are mostly Australian or south Asiatic. Then we have the re¬ 
markable development of tho genus Veronica , in which occur some curious 
groups of forms: (l) tho “whip-cord” species— V . Gillesiana, V. tetra- 
sticha, V . quadrifaria, V. tmnida, V. lycopodia ides, V. Hectori , Y. coarctata, 
V. salicornioides, V. Annulronyii, V. propinqua. and V- capressoidcs; (2) the 
three moss-like species V . pulrinaris, V . Thomsons, and V. ciliolata , ori¬ 
ginally separated by Hooker as a separate genus Rygma^a ; (3) tho 
anomalous V . foganioides . a species quite distinct from any other of tho 
genus, and whoso relationships are somewhat obscure ; and (-1) the curious 
dried-up-looking forms V. ('hcesemanii and V. eanescens. Altogether, the 
Veronicas constitute a group of forms which have probably been long 
isolated to bring about, the remarkable differentiation which they now- 
exhibit. 

I have gone minutely into those details, and drawn my facts from an 
analysis of Mr. (Jheeseman’s Manual, because it is important in such a 
connection to show as fully as possible the evidence on which I base my 
opposition to the idea of a recent glacial epoch in New Zealand. 

II. 

One of tho effects of the recent glaciation of the Northern Hemisphere 
was to produco among the woody plants which followod the ice in its retreat 
northwards a deciduous-leaved charactoi. Woody plants characteristic of 
a cold temperate region, and liable to moot with heavy snowfalls in tho 
winter months, can only escape destruction by special adaptation to such, 
conditions. The simplest way, apparently, is to become deciduous on 
tho approach of the cold season. Now, if we compare the characters of 
tho British and the New Zealand floras in this respect, we find an interest¬ 
ing dissimilarity, which perhaps is best shown by tabulating them as 
follows: — 


Total number of species .. 1 

1,223 

' Per Cent, of j 
tho Whole, j 

Now 1 
Zealand. | 

1,415 

Per Cent, of 
the Whole. 

Woody Bpocios .. .. 

91 

74 

450 1 

1 31*8 

Evergreen tieos and shrubs 

26 

28*3 

398 ! 

! 88*3 

Deciduous trees and shrubs | 

«r> 

714 

7 (partly) 

1 1-5 (?) 

Leafless, ox nearly so .. | 

• • 


45 

1<M) 
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Here we find that the woody plants oi Britain- -a region glaciated within 
recent geological times—constitute only 7*L per cent, of the whole flora. 
Of the ninety-one woody plants in Britain, excluding prostrate and creep¬ 
ing species, sixty-iivo, or 71-1 per cent., are quite deciduous. The remain¬ 
ing twenty-six species are evergreen, lmt their foliage is of such a character 
that they are not liable to take any damage from snow. I append a list oi 
those loiiub,* horn which it will he seen that some ol them are small-leaved 
heaths and similar plants. 

New Zealand lies l,113 species ol plants, hut 450 ol these, or 31-8 per 
cent., are woody. Of this number, no less than 308, or 88-3 percent., are 
evergreen; forty-five, or 10 per cent., are leafless or have only minute ap- 
pressed leaves : while seven species, or loss than 1*5 per cent., are mote or 
loss deciduous. These arc Gaya Lyalhi, which is deciduous only at high 
levels and in the south end of the South Island, but is evergreen in the 
valleys of Nelson and Westland; An'dotelia racemose , A. ('oleusoi, and 
A. jntticosa , which are also deciduous only at high levels ; Varwritt ihymi- 
folia, albo tending to become deciduous at high levels; and Fuchsia ex¬ 
corticate and F. Colemoi , which are deciduous at least in the southern part 
of New' Zealand. Thus in the whole of New Zealand there is no absolutely 
deciduous species: and this is. to my mind, a strong argument against recent 
glaciation. 

111 . 

A characteristic leatiue of the floia of New Zealand is the presence ol 
a large xerophytic element, a very considerable gTOup of the plants being 
specialised to endure desert conditions. 

All green-leaved plants are furnished with stomata for the breathing 
in and out of the gases which they feed on and eliminate, and for the trans¬ 
piration of water-vapour. Plants growing in peaty moorlands, and such 
as grow' on the sea-coast, even in climates whore there is relatively con¬ 
siderable humidity, are frequently specially modified to resist overtrans¬ 
piration, and these modifications take the form of archings of the upper 
surfaces of the leaves, thickening of the tissues, und diminution of the 
number of stomala on all their breathing-surfaces. Eliminating these 
locally modified plants, which are common to many regions of the globe, 
we find in Now Zealand, and especially on the eastern side oi Ihe Alps, and 
the hills and plains lying to the oast of the dividing-range, an assemblage 
of plants — approximately estimated by me at 220 species- which are 
peculiarly adapted to wit lmt mid drought. Their breathing-surfaces are 
more or less covered with hairs, sometimes produced in extraordinary pro¬ 
fusion, or they have greatly thickened epidermis with deep-set stomata, 
or the upper surfaces which have no stomata arch over and thus tend to 
close the pores on the sheltered undersides. In many the leaves become 
modified (o.j/., many species of Veronica ), so as to lie closely pressed against 
the stem, or the leaves are more or loss completely aborted (Dkearia tou- 
watou and species of Carmichael ia), the breathing-pores in such cases being 
produced on the epidermis of the branches and stems. 

* Berbtris vulgaris , Ilex aquifolium, Euonymus euro paw,9, Genista tinetoria , ilex 
enrop&us, U. nanus, Cytisus scoparius , Hedera Helix, Yaccinium Myrtillus, Arbutus 
Vnido, Andromeda polifolia, Erica Tetralix , E, cin erect, E. ciliaris, E. ragavs , E. medi- 
terrnnen, Cttllvna vulgaris , Phyllodoce ccerulea, Ligustrmn vulgar?, Daphne Laurtola, 
D. Mezereum, Hiywphos rhamnoides, Vise urn album , Phtus sulvestris. Juniper os communis, 
Tuxtis baccata. 
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I have made a series of experiments to test the amount of transpiration 
undergone by different plants, and these show interesting results as far as 
they have gone; but as only a limited number of plants have been ex¬ 
amined up to the present, and the whole series seems to be worth concluding, 
I will not give more than a single example to illustrate the facts. 

The method adopted was to take a newly out leafy twig of Fuchsia 
excortieata (as a control), weigh it, and hang it up in a dry place for a stated 
time. Twigs or branches of the other plants to be tested were treated 
in the same way and for the same period of time. The method is not a 
very accurate one as a test of transpiration, but it gives comparative results 
which are suggestive. It only shows the actual loss by evaporation, but 
gives no correct idea of the amount of water which the plants tested 
could abstract from a constant water-supply and give out to the atmo¬ 
sphere through their breathing-surfaces. Still, the following facts are 
interesting:— 

In Fuchsia excortieata there are no stomata on the upper surface of the 
leaves, but as many as 228 per square, millimetre on the underside. These 
are all placed on a nearly level surface, so that when much evaporation 
takes place the whole leaf tends to wilt and wither. 

In Veronica Ifectori (a xerophytic form) there are also no stomata on 
the upper or appressed side of the loaf, but on the lower (outer) side there 
are about 128 stomata per square millimetre. These are placed in some¬ 
what deep pits, so that when much evaporation takes place the guard cells 
above them overarch and tend to close the orifice, and the leaves show no 
sign of wilting. 

A small leafy branch of Fuchsia excoi'ticata exposed to dry air for twenty- 
eight hours lost 6641 per cent, of its weight; a branch of VMonica Hectori 
exposed for the same time to the same conditions lost only 8*33 per cent, 
of its weight. This illustration is typical of the whole series: some lose 
a greater and some a lesser proportion of their moisture; but in all these 
220 species of plants the amount lost by transpiration is very small when 
compared with a thin-leaved plant like the Fuchsia . 

The cause which has led to the development of this desert flora would 
appear to be the extremely dry conditions which prevail on the eastern 
side of the main range of the Alps. Thn is brought about by the moisture¬ 
laden winds which strike the range from the north-west losing their water 
as they aTC forced over the mountain barrier, and descend on the east side 
as dry, hot winds. The average rainfall along the western side of the 
Southern Alps probably everywhere exceeds 100 in.; on the eastern side 
it is in many districts less than 20 in. It is impossible to get exact records, 
for they have not been kept; but on the Ida Valley Station, in Central 
Otago, where rain-gauge records were kept for a few years, I am informed 
the rainfall was always under 15 in. per annum, and in some seasons fell 
as low as 10 in. This extreme dryness, coupled with the intense winter 
frosts, has caused the disappearance of nearly all plants except such as were 
able to withstand these severe conditions. The average height of the main 
range may be taken as 7,000 ft.: if the range were elevated another 5,000 ft. 
it would produce a still more severely desiccated region, in which only a 
xerophytic flora could survive, and it would also account for all the Otago 
lakes and West Coast Sounds, and all the glacial phenomena required to 
explain Professor Park’s views. Only it was probably much further back 
than the Pleistocene. 

12—Trans. 
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Art. XLV.— The Discovery of Moa-rvmains on Stewart Island. 

By Professor W. B. Benham, D.Sc., F.R.K., Otago University. 

| Read before the, Otago Institute* Vh December* 1900. j 

Some time last year I was informed by Mr. F. W. Murdoch, of Half-moon 
Bay, that ho had discovered the bones of a couple of moas, one larger than 
the other, in the sandhills at Mason Bay, on the west coast of Stewart 
Island; and recently he gave a more detailed account of the find to Dr. 
Cockayne and to myself, in letters, from which the following quotations are 
made. 

The interest of Mr. Murdoch’s discovery lies in the fact that this is the 
first occasion, so far as I have been able to ascertain, that actual evidence 
of the existence of moas on the island has boen produced or recorded, though 
he states that he has known for some time of fragments of their bones lying 
about Maori middens. 

f £ He writes, “ The two skeletons, or remains of skeletons, were lying close 
together, only a few yards apart, about 400 yards inland from the beach. 
The gizzard-stones of the larger bird were in evidenco, scattered about, 
but I did not notice any with the small skeleton. Truth to toll, I had not 
much time at my disposal: it was getting well on towards evening, and 
I had nearly the whole of that beach to traverse to reach the hut, the bones 
being near the south end of the beach. Nearly all the bones of the larger 
bird were there, I should think, with the exception of one of the long leg- 
bones. The greater part of the skull was there : it I brought home, and a 
portion of the breast-bone. ... I think that some old-time Maoris 
must have also found those bones, for near by were lying two flakes of stone 
—not worked stone, but just the ordinary long flakes they used as knives or 
saws. The missing bone was probably appropriated by them to fashion 
into fish-hooks and needles.” He suggests that the two birds died at about 
the same time—they were not killed by the Maoris. “ I really think they 
were mother and chick. The old bird died” [first | <w «nd the young one 
died later of starvation.” 

Mr. Murdoch readily complied with my request to be allowed to make 
an examination of the bones which he had collected—viz., the femur, tibio- 
tarsus, tarso-metatarsus, the back of the cranium, and two terminal 
phalanges (or claw-bones). The leg-bones are in a good state of preserva¬ 
tion, white and firm, through brittle at the ends ; but the cranium is much 
weathered, and is less satisfactory for identification purposes. 

Measurements of the bones, and a comparison with named specimens 
in this Museum, show that the Stewart Island bird is Euryapteryx (Emeus) 
crassa, , Owen, a species fairly common on the South Island, and very 
closely allied to E. ponderosa, Hutton. Of the latter Hutton* writes (p. 638), 
“ The leg-bones differ from those of E. crassa more in thickness than in 
length ” ; and the figures given below agree very closely with those given 
by him on page 650, he . tit., and on page 132, Trans. N.Z. Inst., xxiv. But, 


* Trans. N.Z. Inst., xxviii, 1896. 
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at> he gives in one place the “ girth ” and in another the “ width ” of the 
bones at the middle of their length, I have given both measurements, so 
that a comparison is rendered more easy with his and with Hamilton’s 
account* of an individual skeleton of E . ponderosa . In measuring the 
length ot the tibio-tarsus, the total length, including the cnemial crest, is 
usually given ; but, since this crest, is apt to be broken or worn away, 
I may suggest, peilups, that it would be better to moasuie the length 
from the hinder margin of the articular platfoim to the lower margin of 
the internal condyle. 

The skull differs from those of E. crassa in our collection in one or two 
features : the supra-oceipitul is more nearly horizontal, and when the skull 
is viewed from above the occipital condyle is visible, whereas in a corre¬ 
sponding view of our skulls it is hidden by the supra-occipital: this may, 
however, be an individual variation, and, anyhow, the incompleteness of 
the skull renders this character of less importance for identification than 
the results obtained from the study of the leg-bones. 


Measurements . 


Femur,— 

In( hos. 

Millimetres. 

Length 

.. 10-8 

279 

Width at mid-shaft 

1-9 

48 

Girth at mid-shaft 

61 

152 

Width at distal end 

.. 5 

127 

Tibio-tarsus,— 

Lengthf .. 

.. 20-15 

225 

Width at mid-shaft 

1-9 

48 

Girth at mid-shaft 

54 

137 

Width at distal end 

.. 3-5 

89 

Tarso-metatarsus,— 

Length 

.. 8-75 

240 

Width at mid-shaft 

1-9 

48 

Girth at mid-shaft.. 

5-2 

132 

Width at distal end 

4-5 

115 

Cranium — 

Width at temporal fossa 

2-05 

52 


The measurements were made by moans of craniometrical callipers for 
width, and between vortical uprights for length. 

Mr. Murdoch will, 1 hope, endeavour to obtain the bones of the smaller 
individual; but, as he remarks, it is very likely that this will be a difficult 
matter, for they may be concealed again by sand, which had fortunately 
been blown away by wind just before his previous visit, leaving the bones 
exposed; for he had often passed the spot before without seeing them. 
I await with much interest the opportunity to examine them, for they may 
belong to a young individual of the same species, as Mr. Murdoch believes— 
which will, of course, easily be confirmed by the state of the bones. Never¬ 
theless, on other occasions when similar suggestions have been made with 


* Hamilton, Trans. N.Z. Inst., xxx, 1897, p. 445, 

tThese numbers are estimated; for a portion of the cnemial crest—probably 
about fin. (15 mm.)—was broken off: this is allowed for in the above numbers. The 
length of tibio-tarsus from hinder edge of platform to lower end of internal condyle 
is 18*5 in. 

12*—Trans. 
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regard to two or more specimens of different sizes found lying near one 
another, careful examination has rudely dissipated the view, for they have 
been found to be the remains of adults of two different species. 

Euryapteryx crassa is a moa of medium height, standing about live or six 
feet; heavy in build, with relatively short legs and broad pelvis. Its beak 
is short and stout, with a rounded tip. A restoration of an allied species, 
Pachyorms vlephantopns, may be seen in the Dunedin Museum. 

I have to thank Mr. Murdoch for so generously placing the bones at my 
disposal. 


Art. XLVI.— A Comparative'Study of the Anatomy of Six New Zealand 
S])ecies of Lycopodium. 

By J. E. Holloway, M.Sc. 

[Read before the Manawatu Philosophical Society , 10/A Novemhr, WOO.] 
Introduction. 

The six following species, native in New Zealand, are considered in the 
present paper:— 

(1.) Lycopodium volubile, Forst. 


(2.) 

5 J 

scariosum , Forst. 

(3.) 

JS 

densmn , Labill. 

(4.) 

JJ 

laterale , R. Br. 

(5.) 

J> 

cernmnn, Linn. 

(6.) 

JJ 

Billardieri, Spring. 


A comparative account is here given of the early stages in tin* develop¬ 
ment of the young plants of all six species, and also of the development 
of the stelar anatomy of the mature plant. An account is added of the 
development of dimorphism in the leaf-arrangement of X. volubile and 
X. scariosum, and some other points of interest brought out during the 
course of the study are noticed. 

This study was begun a number of years ago in ihe laboratory of Iho 
Auckland University College, under the guidance of Professor A. P. VV. 
Thomas. The writer desires to record his grateful appreciation of this 
gentleman’s kind interest and valued advice, as also of that of the Rev. 
G. B. Stephenson. To Mr. William C. Davies, of (Ireyiown, his thanks 
are due for the excellent photomicrographs. 

Prothallus. 

It has been considered to be beyond the scope of this present paper to 
give any detailed account of the prothalli found whilst the study was in 
progress. It is hoped that some such account will be given elsewhere. It 
will suffice here merely to indicate their more obvious external characteristics 
in order to show the nature of the dependence of the young plant upon its 
prothallus. 

The prothallus of X. cernuum is well known. Young plants with pro- 
thalh attached were found in abundance in two localities, growing "on damp 
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clay banks. The prothallus grows at the surface ot ihe ground, is veiy 
small, delicate, and shoTt-lived. In the ease of L . laterale prothallial plants 
were found in two localities, growing on recently overturned marshy soil. 
The prothallus of this species corresponds to the type of L . cernuum , and is 
small and short-lived, and situated at the surface ot the ground. Prothalli 
ol L. Billardieri were iound growing in a collection of humus on a bush 
tree, young plants being collected from several such localities. The 
prothalli aie destitute of chlorophyll, are much branched, and grow beneath 
the surface of the soil. They are long-lived; in some cases young plants 
an inch or moie in height, and bearing three well-developed leaves, were 
observed with healthy prothalli still attached to them. The prothalli seen 
ranged from 1-12 mm. in total length. The prothallus of this species appears 
to correspond to the L. phleqmaria type. Prothallial plants of L. volubile 
were found in three distinct localities. The prothallus is large, firm, and 
long-lived. Healthy prothalli were seen still attached to plants which were 
as much as 10 cm. in length. Generally the prothalli are subterranean, 
•being buried from l 4- cm. in depth; in several instances, however, they 
were observed growing at the surface of the ground, and the upper portion 
of the prothallus was then well supplied with chlorophyll. The prothallus 
of L. tteariosum was disooveiod in two localities. Like that of L. volubile , it 
appears to correspond to tin 4 L. clamtnm type. Jt is large, firm, and long- 
lived, and in every case was found deeply buried (from 2-6 cm.). Long- 
continued search was made for the prothalli of L. den sum in many localities, 
but without success. One young plant, however, was discovered, on 
which, as in the case of the young plants of L. volubile and L. scariosnm , 
there was a large persisting 44 foot ” situate at a point on tho stem some 
distance below the surface of the ground. We may accordingly conclude 
that the prothallus of this species is largo, firm, and long-lived. 

Eakly Embryonic Stages. 

No minute study of tho prothalli of the above-mentioned species was 
made, so that the early embryonic 'stages of the young plants were not 
observed. 

Protocorm. 

The young plants of L eermtum and L laterale both possess this organ. 
This is so well known in the case of L. eenimmi that it will not be necessary 
to give any detailed account ol it here, so far as this species is concerned. 
The protoeormous structure in the young plant of L. laterale , however, 
vonld seem to a (lord such interesting material for the discussion of the 
significance of this organ that an account of its development in this species 
will now be given. The first stages in the development of the protocorm 
of L . laterale correspond closely to what takes place in L . cernuum . Tho 
subsequent stages are, however, peculiar: Instead ol a stem apex being 
differentiated at a comparatively early stage, as in L. cernuum , its develop¬ 
ment is postponed for a considerable time; and, instead, the protocorm 
grows greatly, and elongates sideways as a rhizomatous structure, bearing 
numerous protophylls along its dorsal surface (Plate XXXI, fig. 5). This 
“ rhizome ” is composed entirely of parenchymatous cells, in which starch 
and water are stored; numerous rhizoids arise from its' ventral surface. 
The “rhizomes” shown in Plate XXXI, figs. 7 and 8, had attained a 
length of I cm. and a thickness of from 2-3 mm.; that shown in fig. 8 
had branched. Eventually tho protophylls aggregate at some point on the 



358 


Transactions. 


dorsal surface of the “ rhizome,” and a stem apex is differentiated. In the 
case of the young plant shown at Plate XXXI, fig. 8, where the rhizome had 
branched a stem had developed on each branch. 

Whether (with Bower) we regard the protocorm ab being a late specialisa¬ 
tion-—a “gouty interlude” in the development ol the sporophytc from its 
strobiloid ancestor—or whether, on the other hand, we regal'd it as being the 
representative of a possible thalloid ancestor, the ease of L lateralo is intei- 
esting as indicating the import ant degree of development of which this 
protocormous organ is capable. In the young plant of L. cernuum the pro- 
tocorm is seen to function only as a very temporary organ, important only 
during the short period which intervenes between the stage at which the 
young sporophyte has begun to grow beyond the supply of food contained 
in its prothallus and the point of development of its own regular assimilatory 
system of stem leaves and root. In this species, although the stem axis 
and first root are not differentiated at a very early stage, they, at any rate, 
make their appearance very much earlier than in the case of L. laterale. In 
this latter species the protocormous <e rhizome ” attains a considerable size, 
and constitutes the plant body for a long period, and by no means bears 
the character of a mere temporary organ. The stem and first root are here 
very late in development. It might seem at first sight that the case of 
L. laterale affords an argument against the theory of the late phylogenetic 
development of the “ protocorm,” favouring rather that other theory 
which would regard it as the very much reduced representative of a 
thalloid body, the homologue of the " prothallus.” It must, however, be 
borne in mind that with considerable reason it may be urged that the 
protocormous rhizome of L. laterale is merely a physiological specialisation 
peculiar to this species, designed to carry the young plant over a season 
unsuitable for its further development. In this connection we observe 
that the usual habitat of L. laterale is a marshy one, and that the rhizome 
is stored with starch and water. 

In the examination of the young plants of the remaining four species, no 
structure comparable to the protocorm was found. 

Foot. 

A series of longitudinal microtome sections of the young plant of 
L. cemuum , shown at Plate XXXI, fig. 1, was taken, and this revealed the 
fact that the “ foot ” w’as exceedingly small. 

In the case of L. volubile, L . scariomm , L. den sum, and L BiHardim 
the foot was always large and veiy persistent, being recognisable on the 
young plant long after the prothallus had decayed away. In L . cernuum 
it consisted of a very few similar parenchymatous colls; but in the latter 
four species the layer of cells of the foot adjacent to the protliallial tissues 
was developed as a distinct epithelial layer (see Plate XXXI, fig. 17), whilst 
the more centrally placed cells were elongated slightly in the direction in 
which food substances would pass from the prothallus into the vascular 
strand of the young plant. The vascular tissues of the stem in these species 
did not enter the foot, but passed directly into the root. 

* First Root. 

In the young plants of L , cernuum , about the same time as the stem apex 
is differentiated, the first root makes its appearance as a superficial out¬ 
growth of the upper region of the protocorm (Plate XXXI, fig. 2), into which 
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the vascular tissues of the stem later pass bodily. A longitudinal section 
of the young plant at such a stage as that shown at Plate XXXI, fig. 2, shows 
that the first root originates as an irregular extension of the tissues of the 
protocorm. In the ease of L . later ale, the first root arises very late, as a 
superficial outgrowth of the protocormous “ rhizome,” at one of its ends 
(Plate XXXI, fig. 7). As the vascular tissues of the stem develop they pass 
down bodily into the rhizome, and, surromided by a zone of sclerenchyma, 
make their way thiough it immediately beneath its dorsal surface into the 
root-like protuberance. A longitudinal section of the plant figured at 
Plate XXXI, fig. 7, showed the tissues of the rhizome continuous with those 
of the root. In each of the species L. BiUardieri , L. volubile , and L. scariosum 
prothallial plants were observed in which the first root had just made its 
appearance as a conical outgrowth at the base of the stem, directed out¬ 
wards and downwards (Plate XXXI, figs. 10, 17). In these species the root 
is not differentiated till the apex of the stem has readied the surface of the 
soil and assimilatory leaves have begun to develop. Longitudinal sections 
of the young plants of L. volubile and L . BiUardieri (figured at Plate 
XXXI, figs. 10 and 17 respectively) showed that in each case the vascular 
tissues of the stem passed directly down the root, and did not enter the 
foot. 

The question of the origin of the first root is suggested by the study of 
the development of the first root in L. cernuum and L. laterals . In his 
book on “ The Origin of a Land Flora ” Bower says, " The origin of the 
root may be held to have been accessory in evolution, as it is seen to be late 
and variable in individual development.” This view does seem to be in 
accordance with what has been noted above. The idea suggests itself 
from the study of L. cernuum and L, laterale that one way in which the 
origin of the root may have come about was from the irregular growth and 
branching of the protocorm. In both these species the protocorm, by 
means of its rhizoids, acts as a root for a longer or shorter period; and in 
the case of L . late)ale the protocorm grows irregularly to a considerable 
extent, and may even branch. Also, in both species the early stages in the 
development of the first root are in no way different from the further 
irregular extension of the tissues of the protocorm in the form of a protuber¬ 
ance. In the case of L. BiUardieri , L. volubile , and L. scariosum the very 
late appearance of the root is probably to be put in connection with the 
increased dependence of the young plant upon its prothallus for food- 
supplies. 

Protophylls. 

Tn both L . cernuum and L. laterale , before the stem axis, with its regular 
leaf system, is differentiated, the work of assimilation is performed partly 
by the protocorm (which is well provided with chlorophyll), but especially 
by certain leafy extensions of the protocorm, to which the term “ proto- 
phylls ” has been applied. These protophylls bear numerous stomata, and 
in longitudinal section show a vascular strand leading down into the proto¬ 
corm, They arc few in number in the case of the young plant of L. cernuum , 
not more than five or six being formed before the stem axis is differentiated 
(Plate XXXI, figs. 2, 3); but in the young plants of L. laterale , where the 
protocormous stage is a lengthy one, they are much more numerous. 

There is no sudden change in the passage from protophylls to stem 
leaves ; in fact, in these two species the regular foliage leaves are not very 
much different in form from the simpler protophylls. 
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In the case of the young plants of L. BUlardieri, L. volubilo , and L. 
scariosum there is no tuice of protocorm, nor of protophylls. 

Development ok Stem and Leaves. 

In the early stages of the young plant of L. common the main axis of the 
plant cannot he designated a stein, for it consists merely of the persisting 
protocorm surmounted by the fused bases of the piotophylls; but, after 
five or six protophylls have been formed, they are seen to aggregate at a 
point on the upper extremity of the protoconn, and a definite stem apex 
becomes differentiated there (Plate XXXI, fig. 3). The development of the 
stem is very late in L . latorale, but when this does take place it is initiated 
bv the aggregation of the protophylls at some particulai point or points 
(Plate XXXI, figs. 6-8). 

In the case of L. BUlardieri, L. volubilo , and L. scariosum the earliest 
stages in development of stem were not observed; but a compaiativcly 
early stage was that when the stem axis showed as a simple, slender, cylin¬ 
drical stem, bearing only a few scattered minute scale leaves (Plate XXXI, 
fig. 10). 

The regular foliage leaves of L. cornuum and L . latorale develop immedi¬ 
ately upon the stem apex being differentiated. 

The stem axis of the young plants of L . BUlardieri, L. volubilo , and L. 
scariosum remains destitute of leaves till the apex has reached the surface 
of the ground. In the case of L. BUlardieri, the young stem was observed 
thus leafless for 1-6 cm. in height, in L. volubilo for 1-4 cm., and in L. 
scariosum for 1-10 cm. 

A few chlorophylless scale-liko loaves are very often to be seen on that 
part of the stem which is underground. As soon as the stem apex has 
risen above the surface of the ground the usual assimilatory leaves are 
immediately developed, those of L. BUlardieri being broad and large com¬ 
pared with the size of the plant, whilst those of L. volubile and L. scariosum 
are small and needle-like. 

The foot of the single young plant of L. donsum found was situated 
about 4 cm. below the surface of the ground. The stem for tliis length was 
leafless, and above the leaves were of the usual acicular form. 

General Remarks about the Young Plants ok Lycopodium. 

In Ixis paper on “ The Prothallus of L. elavatum'''* Lang, starting from 
the assumption that “ in the L. cornuum type the primitive form of pro¬ 
thallus and young plant has been most completely retained,’ 1 suggested 
that from this type other forms have been derived 44 in which the garneto- 
phyte is adapted to the saprophytic mode of life.” He suggested that 
the various species of Lycopodium so far studied could be arranged in a 
series illustrative of the gradual reduction of protocorm and development 
of the foot consequent on the increasing dependence of the young plant 
upon its prothallus. 

There is nothing arising from this present study to be brought forward 
in contradiction to this suggestion. The important development of the 
protoeormous organ in the young plant of L. laierale may be considered 
either as a later specialisation of the type of protocorm seen in L. cernumi 
or as representing an earlier stage in the history of the organ. L. BUlardieri, 


* Ann. of Bot,, Juno, 1890. 
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L . volubile, L. sea nosum, and probably, too, L. densum , may be taken as 
corresponding to the type of L. clavatum in the mode of dependence of the 
young plant upon its prothallus. 

Early Staler in Development op Vascular System. 

Tho earliest stages were traced in the ease of L. cernuum and L. laterale . 
A few spiral trachcids and phloem elements become differentiated at the 
base of each protophyll. These elements extend downwards into the region 
of the protocorm, where they end blindly. 

The vascular system of the stem axis originates from the leaf-traces 
which aggregate loosely and indefinitely at the centre of the stem. Later, 
when a plerome cylinder develops, the leaf-traces affix themselves to its 
periphery. Transverse sections of stems of young plants of these species 
at this stage show that there is no definite arrangement of the vascular 
tissues, the different xylem and phloem elements preserving no constant 
relative positions. The vascular tissues of the stem lead down bodily into 
the upper region of the protocorm, and, surrounded by a slight zone of 
sclerenchyma, enter the root-like protuberance, in the case of L. laterale 
passing along the dorsal surface of the protocorm immediately beneath the 
epidermis. In the young plant of both these species the leaves are very 
numerous and irregularly arranged. The leaf-traces attach themselves 
indiscriminately to the periphery of the plerome cylinder, forming later an 
almost continuous ring around the central vascular tissues. 

In the three species L. Billardieri , L. volubile, and L. scariosum the 
stems of the youngest prothallial plants sectioned were from £-1 cm. in height, 
being simple, erect, cylindrical, and apparently destitute even of scale 
leaves. In these species vascular tissues are developed as a plerome cylinder 
in the stem of the young plant before either leaves or first root appear, and 
function probably in transferring food material from the prothallus to the 
growing regions of the stem. In the young stem of L. Billardieri the first 
stage in the development of the stele shows a single compact somewhat 
crescentic-shaped group of protoxylem enclosing a single group of proto¬ 
phloem. In both L. volubile and L. scariosum the stem stele from the very 
first is compact, and the arrangement of its tissues definite; in L . volubile 
it at first shows two protoxylem groups, between which is a single group of 
protophloem. Plate XXXII, fig. 2, is a drawing of the stele of a young plant 
1 cm. high and destitute of leaves. In L . scariosum from the first the stele 
is of larger size, and the protoxylem and protophloem more strongly de¬ 
veloped than in the young plant of L. volubile. The first stages show from 
3-5 protoxylem groups. Plate XXXII, fig. 3, shows the stele of a young plant 
1£ cm. high, and destitute of leaves. The very early stages in the develop¬ 
ment of the stem stele of L . densum were not observed, but they will pro¬ 
bably be found to correspond closely to those of the two last named species, 
since in other ways the young plant of L . densum corresponds closely to the 
type of L. volubile and L. scariosum . 

It will thus be seen that two distinct types of arrangement of the vas¬ 
cular tissues in the very young stem are shown by the study of the above 
six species—namely, the loose indefinite type of L. cernuum and L. laterale 
and the more compact definite type of L. Billardieri , L. volubile , and L . 
scariosum . These two types of stelar arrangement would seem to be, to 
some extent at least, correlated with the two types of leaf-trace system 
shown in the young plants of these species. In L. cernuum and L. laterale 
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the leaf-traces are very numerous and irregularly disposed, and their loose 
aggregation at the eentio of the stem axis is prior to the development of a 
regular plerome cylinder; moreover, after the development of the plerome 
cylinder, the leaf-traces attach themselves quite indiscriminately to any 
point on its periphery. In the young plant of L Billardieri, L. coluhile, 
and X . scariosum, howevei, the development ot the leaf-trace system is much 
subsequent to that of the regular plerome cylinder, and the leal-traces attach 
themselves very definitely to the compact protoxyleni groups of the cylinder. 
In these latter species also the leaf-traces are far less numerous than in the 
two former species ; especially is this so in the young plant of X. Bdtardieri, 
where the leaves are few in number, ananged in two and three orthoatichies, 
and are very large and broad compared with the size of the plant. We may 
thus regard the type of vascular arrangement in the young plant of X. cemuum 
and X. laterale as being less specialised than that in L. Billardieri, L . volubile, 
and X. scariosum , and representing an earlier stage in the development of 
the Lycopodium stele, the more definite arrangement as shown in the three 
latter species being made possible by the diminution in number of the Icaf- 
traces consequent on the adoption by the prothallus and young plant of 
subterranean habits. 

Development in Complexity op Stem Stele. 

The development in complexity of the loose or f ‘ mixed ” type of stem 
stele of L. cemuum and L. laterale shows no features worthy of special 
note. Throughout the life of the plant of both species the vascular tissues 
of the stele show a very indefinite conformation, the phloem and xylom 
elements being loosely grouped together in irregular bands and islands 
whose forms are constantly changing. The numerous leaf-traces attach 
themselves indiscriminately to the periphery of the stele. There is no 
rearrangement of the stelar tissues preparatory to branching. In the 
smaller branches there is no definite radial arrangement of the vascular 
tissues, and no constant relation to be observed subsisting between the 
leaf-trace system and the number of protoxylem groups. In the strobili 
of L . laterale, however, where the leaves are arranged in six orthostichies 
in alternate whorls of three, the arrangement of vascular tissues is con¬ 
sistently and definitely triarch, and there is a constant relation between 
the leaf-trace system and the number of protoxylem groups. 

The development in complexity of the definite compact type of stem 
stele of L. Billardieri , X. vohMle , and X. scariosum was closely followed, 
abundant material being to hand for the purpose. In the case of X. mlubile 
and X. scariosum, features were noticed which may possibly throw some 
light on the well-known te parallel 55 or “ dorsi-ventral ” arrangement of 
vascular tissues of which these two species are such excellent examples. 

In X. Billardieri, in plants about 2 in. high, showing from 10-12 well- 
formed leaves, the stem stele consists of two compact xylom groups and a 
single intermediate phloem group. The number ol xylem groups later 
becomes three by the splitting of one of the two original groups, and the 
phloem extends between these groups. The disposition of vascular tissues 
in the stem is definite throughout the life of the plant, the individual elements 
of xylem and of phloem being mutually coherent. 

Branching of the stem is dichotomous; it is not restricted to one plane. 
In the main stem there is no particular rearrangement of the xylem and 
phloem plates preparatory to branching. In the smaller branches the 
plates of tissue very often arrange themselves more or less at right angles 
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to tlio plane ol division (see accompanying diagrams 1-3); but this 
“ parallel” arrangement becomes immediately lost in the daughter branches. 
In the terminal branchlets the number of orthostichies of leaves may be 
from 1 6 and the number of protoxylem groups in the stele from 3-6, there 




Forking of Stele in BiiANOHLET of 
L. Bill vruicbi. 


Forking of Stele in Mature 
Stem of L. Bill irdieri. 



being no constant relation between the number of orthostichies and the 
number of protoxylem gioups. The strobili are tetraaonous, the leaves 
being borne in opposite pairs ; the number of protoxylem groups in the 
strobili is generally three. 

In L. rolulnle, as the young plant grows the two xylem groups join 
across, thus separating the phloem into two groups. Next, the stele loses 
its diarch form, and becomes triarch through the splitting of one of the 
extremities of the xylem plate. The arrangement is now radial, throe 
xylem plates alternating with three phloem groups. Then, through further 
splitting the anangement becomes successively tctvarch and pentarch. 



1) E\ E LOP WENT OF STELE IN YOUNG PL VNT OF L, VOLUBILE. 


The individual elements of the xylem are mutually coherent in compact 
and definite plalcs radiating from the centre, and the phloem is in groups. 
This compactness and definiteness in the grouping of the xylem and phloem 
tissues is a characteristic feature right through the life of the plant. When 
the pentarch stage is reached, the plates of tissue do not preserve a constant 
disposition, but are constantly joining up with each other and separating 
again, presenting various forms of arrangement; moreover, two protoxylem 
groups may fuse into one, the pentarch thus passing back again into the 
tetrarch or even into the triarch. This inability of the plates of tissue to 
preserve strictly constant positions is seen also in the mature stem, although 
there to a much less degree owing to the parallel anangement. 

Considerable attention was given to tracing the development of the 
‘‘parallel” arrangement of the bands of xylem and phloem in the stele 
of the main stem of L. volubilc. Now brandling of the 
stem is frequent, and is always in the plane of the ground. 

In the young plant, as has been seen, the vascular tissues 
of the main stem show a radial arrangement, which, how¬ 
ever, is constantly changing in conformation. It was 
found that at the point of branching of the main stem 
there is frequently a decided rearrangement of the bands Forking of Stele 
of tissue in a direction at right angles to the plane of divi- ^ 
sion. In young plants this “ parallel ” disposition of the 
bands becomes immediately lost in the resultant branches, but in plants of 
increasingly greater size it tends to be preserved. 
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Forking of Stele in a Young Pl\nt 
OF L. VOLUBILK. (CUhC 1.) 


Series of sections at the point of branching were cut in a large number 
of plants of various stages of growth, and the general result arrived at was 
as follows : (1.) In young plants where the number of protoxylcm groups 

in the stele is not more than five there 
/ ^ r — iw no 44 parallel 51 rearrangement of the 
bands preparatory to branching, but 
(fxfc J \lTyV V5Vy P ro *oxylem groups increase in 

x —-'l —*- x 3 number by split ting. In the case 

Forking of Uni.ii in a Voting Punt ft * ured fj*™ 1,ad Joa [ protoxylcm 
of L. volubilk, (Cam* l.) groups, and the resultant branches four 

and three respectively. (2.) In plants 
where the protoxylcm groups number from six to nine there is very 
frequently, though not always, a marked disposition of the bands more or 
less parallel to one another, the plane 

of this disposition always being at {cu^s cljj ^ 

right angles to the plane of division. (SL. 

In some cases, quite irrespective of 

branching, owing to the constantly 3 

changing disposition of the bands of u ~ 

& . 6 , , r • . i Formm. of Stele in Old mi Punt 

tissue in between successive branch- or ^ N()r lutTLh 2.) 

ings, the stele may, apparently by 

accident, come to show quite a parallel arrangement, which, howevei, soon 
becomes lost again. (3.) In still older plants, where the number of proto- 
xylem groups is more than nine, a more or less parallel arrangement is 

generally to be found in between 


{ cLor'scU.J 




Formm. of Stele in Older Punt 
or L \OLUKTLh iOaso 2.) 


_ T^^se uLj ^ __ the branchings. In the mature 

| plant, where the number of proto- 

f^Esar xylem groups is from ten to six- 

J teen, the parallel arrangement is 
2 very marked (Plate XXXlIJ, fig. 3). 

-The arrangement of the bands on 

Forking of Stele in AIvture Flint ventral side of the stele is 

of L. volubilk. (Case 3.) broken up by the giving-off of the 

adventitious roots. 

In Z. soariosum, as in the case of L. volubile , considerable attention 
waB given to the study of the development of the parallel arrangement of 
the stelar bands in the growing plant, and the same general conclusion 
was arrived at—namely, that generally, though not always, the parallel 
arrangement makes its first marked appearance in connection with the 
branchings. 

Branching is frequent and always 
in the plane of the ground, and as in {dor sal] 

L. volubile the stelar plates are always 
disposed at right angles to the plane 
of division. 

In the smaller branches of both L. V.JF— 

volubile and L. soariosum the parallel ■», __ 

arrangement is found m the older Plants of L. soariosum 
parts, but becomes lost as the stele 
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Forking of Stele in Mature Flint 
of L. volubilk. (Case 3.) 


/ dorsetl] 


Forking of Stele in Two Young 
Plants of L. soariosum 


decreases in size. In the ultimate branchlets of both species there is marked 
heterophylly, and the larger leaves are borne laterally in the plane of the 
ground. There is no correspondence between this peculiar leaf-arrangement 
and the stelar arrangement, the latter generally being tetrarch and radial; 
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nor is there any such correspondence to be traced in the strobili. In the 
large adventitious root, where the number of groups is from ten to fifteen, 
the vascular arrangement is always radial. 

The development of stolar structure in L. demum was not traced in detail, 
only one young plant being found. In ibis plant the stolar arrangement was 
hexarch and radial, and there was no special rearrangement of stelar tissues 
to be traced preparatory to branching, [n the older stem of L . densum the 
division of the stem stele preparatory to branching is always at right angles 
to the plates of tissue. The aerial branches are often of strong growth, 
and then the stele is stout; in one case, in the oldest part of the branch, 
the stele showed twenty-one protoxylem groups. In the oldest parts of 
the branches the arrangement is generally “ parallel,” persisting from the 
arrangement of the tissues at the branching of the main stem. Higher 
up in the aerial branches the parallel gives place to a radial arrangement. 
The many branchings of those aerial shoots are not restricted to one plane. 
The arrangement of stelar tissues throughout the aerial branches is very 
inconstant, and is in the older parts constantly passing backwards and 
forwards from the parallel form to the radial. In the ultimate branchlots 
there was no correspondence to be found between the number of ortho- 
stichies of leaves and the arrangement of stelar tissues. 

The Mature Stele. 

Plates XXXIII and XXXIV are photomicrographs of the mature 
steles of each of the six species considered in this present study. Of these 
six species, the stoles of all except L. 1(iterate (Plate XXXIII, fig. 1) are 
of exceptionally large size, and consequently most satisfactory to study as 
types. Seeing that it is a characteristic feature of the genus Lycopodium 
that there are to a greater or less extent continual changes going on in the 
conformation of the stelar tissues, it will be seen that the larger the stele 
the more satisfactory the example will it be of the particular type of arrange¬ 
ment that it shows. L. cernuum is well known as showing typically the 
mixed arrangement (Plate XXXIII, fig. 2); L. Billardieri is a good example 
of the radial type (Plate XXXIV, fig. 3), the mature stele showing from 
nine to fourteen protoxylem groups ; L. volubile (Plate XX XIII, fig. 3), 
L. scariosum (Plate XXXIV, fig. 1), and L. demum (Plate XX X IV, fig. 2) 
rank as three of the largest of modern Lycopodiums , the number of proto- 
xylom groups in the mature stele being — for L. volubile , 10-15; for 
L . scariosum, 18-27 ; and for L. demum, 15-20. These three latter species 
show typically the parallel type. 

Plate XXXI l, figs. 1, 4, show clearly the difference between the mixed 
and the parallel arrangements, both in the manner of disposition of the 
protoxylem elements and also in the grouping and mutual coherency of the 
metaxylem elements. 

It is interesting to note that in the case of L. cernuum and L, later die 
the cortical tissues remain for the most part soft and parenchymatous 
throughout the life of the plant. In L. Billardieri the outer region of the 
cortex, and in L. volubile , L. scariosum , and L. densum from the very early 
stage in the development of the plant, almost the whole of the cortical 
tissue becomes sclerenchymatous. This enveloping zone of hard tissue 
would no doubt tend to impart a certain degree of rigidity to the developing 
stelar tissues, and may possibly bear some relation to the definite stelar 
arrangement characteristic of these species. 
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Development op 'Heteroptiylly in L. volujule and L. soariosum. 

(1,) L. voluble. 

(a.) In no case was heterophylly to bo seen in plants under 6 cm. or 8 cm. 
in length. In such plants the leaves arc of the usual aeieular form, arranged 
in an irregular spiral, (b.) In slightly older plants a change becomes ap¬ 
parent in the disposition of the leaves on ilic third or fourth branch, a 
tendency to dorsi-ventralitv being shown in the fact that the two ortlio- 
stiehies on each lateral face of the branch are approximating to one by being 
slightly flattened in the plane of the ground, the leaves, however, still showing 
the usual aeieular form, (c.) Later brandies show a still more marked 
dorsi-ventral arrangement; there are still seven or eight orthostichies ; on 
each lateral face of the branch there are two orthostichies approximated 
to such an extent that they almost have the appearance of being one ; more¬ 
over, these laterally borne leaves have developed somewhat extended wing¬ 
like bases in the plane of the ground. On the ventral surface of the branch 
there are two orthostichies, the leaves of which are of the usual size and form. 
On the dorsal surface there are also two orthostichies of leaves of the usual 
form, but slightly reduced in size, (d.) On still older branches the dorsally 
and ventrally borne leaves are very much reduced in size, and are closely 
adherent to the stem, and are directed forward towards the apex of the 
branches (Plate XXXI, fig. 13a). The laterally home leaves have assumed 
the marked dorsi-ventrality so characteristic in the mature plant, but 
the origin of the lateral orthostichy from the approximation of two can 
still be traced in the fact that its individual leaves point alternately 
slightly upwards and downwards. There are one or two orthostichies of 
scale-like leaves on the ventral side, and from one to throe on the dorsal 
side. 

Very often a young plant bearing six to ten branches will show every 
stage in the change from the spiral to the distichous arrangement and from 
homophylly to heterophylly. 

(2.) L . senriosnm. 

In tins species the heterophylly is developed at a very much earlier 
stage than in L . volubile (Plate XXXI, fig. 14), before the young plant has 
lost its erect habit. At first the leaves are aeieular in form, anil arc borne 
spirally, although the number of orthostiehieH is less than in L . volubile , 
and the leaves are coarser. The change to heterophylly and dorsi-ventrality 
is very rapid. The leaves in the two orthostichies of what aft erwa rds becomes 
the dorsal side of the stem first increase in length, then become very much 
flattened and extend on either side of the midrib, and finally bend over 
into a lateral position on either side of the stem. The dorsal origin of these 
large laterally borne leaves is apparent throughout the life of the plant 
(Plate X XX I, fig. 15a). The leaves which were originally homo laterally 
become pushed into a ventral position; in slightly older plants the 
ventrally borne leaves gradually become reduced to mere scales. They 
are borne in regular orthostichies from two to four in number (Plate XXXI, 
fig. 155). 

From the above account it will be seen that although in L. voluble and 
L. scariosum there is at first sight a striking similarity in the heterophylly 
and in the dorsi-ventral arrangement of the leaves, yet the development of 
this has been different in the two species. 



Hollow at. — Six New Zealand Specie# of Lycopodium. 867 

Additional Points of Interest noted in the Course of this Study. 

* Stem-apex. —Plato XXXII, fig. 7, shows the apex of a terminal branchlet 
of L. densum in longitudinal section; Plate XXXII, fig. 8, the apex of a 
young strobilus of L. volubile. 

jBranching of the Stem. —Stem-branching is dichotomous in the genus 
Lycopodium. Three consecutive sections are figured at Plate XXXII, 
figs. 9 11, of a very early stage in the dichotomous branching of the stem 
of L. volubile. The sections, unfortunately, were not taken quite in the plane 
of branching, but their general outline shows sufficiently clearly that a true 
dichotomy has taken place. 

Mucilage. — L. volubile is a scrambler, and its adventitious roots are 
often to be seen growing to tho length of 2-5 ft. before they reach the ground. 
During the wet season, in the latter part of the winter, the season of the 
greatest growth, when these roots are growing very fast, a very character¬ 
istic feature to be observed is tho large thick coating of mucilage which 
envelopes from 3-12 in. in length of the growing root-tip. Mucilage is also 
to be found on the adventitious roots of L. scariosum and L. cernuum , though 
in these species it occurs to a much less extent, owing to the fact that the 
stems grow close to the ground, and the adventitious roots are consequently 
short. 

Possibly this mucilage functions as a protection for the growing root, 
keeping its delicate tissues moist till it reaches the ground. This mucilage 
after a period of dry weather shows only as a dry membranous skin, and if 
the dry weather persist s the root-tip withers. 

Root-apex .—Plate XXXII, fig. 5, shows a longitudinal section of the apex 
of an adventitious root of L. volubile. Plate XXXII, fig. 6, shows a region 
of the piliferous layer of the same root behind the apex, with the mother 
cells of the hairs cut off from the epidermal cells. 

Conclusion. 

I. Classification of the Six Species. 

The study of tho arrangement of stelar tissues in the above six species 
of Lycopodium seems to indicate that there are two distinct types under 
which they should bo classified— viz., the 44 mixed 99 type and the “ definite ” 
or " banded 19 type; the banded type to be further subdivided into the 
44 radially 99 banded and tho “ parallel 99 banded. It will be best to clearly 
define these terms as here used. The term 44 mixed 99 signifies the indis¬ 
criminate indefinite arrangement of the xylem and phloem in the stele, the 
loose way in which tho xylem elements especially cohere together into 
groups and bands, tho way in which the phloem is indiscriminately scat¬ 
tered between the various xylem groups, the spreading-out of the protoxylem 
around the periphery of the stele. The term 44 banded 99 signifies the steady 
coherency of the xylem elements into bands or plates of tissue, and the 
aggregation of the protoxylem into compact groups at the extremities of 
these bands at the periphery of the stele. The term 44 radially 99 banded is 
applied to that arrangement of these bands or plates in which they are seen 
to radiate from the centre of the stele like the spokes of a wheel. This 
radial type is seen best in the young plants of many species and in the 
small branchlets of mature plants, where the plates are from three to five 
in number. The term 44 parallel 99 banded is applied to that arrangement of 
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the bands in which they arc disposed more or less parallel to each other, 
separated by bands oi phloem, the tendency tor neighbouring plates to join 
up with each other being for the most part absent. 

The classification of the six species considered in this siudy will then be 
as follows: (1.) Mixed— L. eernunm , L. lateral?. (2.) Handed- (a) Radial 
L. Billardieri; (b) parallel— L wlnbde, L. mu imam. L. densum. 

It will be borne in mind that in those steles that conform to the parallel 
type the parallel disposition of Ihe bands will be found only on the dorsal 
side of the stele, the arrangement on the ventral side being radial on account 
of the frequent giving-off ot the adventitious roots. 

II. The Relatim between the ** Radial ” and the tk Parallel 99 Type. 

In studying the development of the stem-anatomy of L. vohtbde and 
L. scariosum it was seen how easily ihe radial arrangement can pass into 
the parallel, and mcc versd . This is noticeable more particularly in the 
earlier stages of development, when the protoxylem groups are from five to 
nine in number. In young plants which have just got beyond the strictly 
radial stage of triarch and tetrarch, the parallel arrangement may bo at¬ 
tained as a mere temporary phase in the course of the various changes in 
stelar conformation that are continually going on. In still older plants 
showing from seven to nine protoxylem groups, the parallel arrangement 
is generally to be found at the point of branching, and is tending to persist 
also between successive branchings ; it may rapidly pass back into the radial, 
and vice versd, through the appearance and disappearance (as the case may 
be) of connections between adjacent bands. In mature plants of L. volubik, 
JL scariosum, and L. densum the dorsally placed bands are for the most part 
mutually distinct, and strictly preserve their parallel disposition, although 
they may be seen now and then to join up with each other. In the larger 
lateral branches of limited growth of L. volubih and L. scariosum the tend¬ 
ency of the bands to join up with each other, and so broak the parallel 
arrangement, is to be observed. In the case of the lateral aerial branches 
of L. densum , the ease with which the radial and parallel arrangements can 
pass into each other may be seen to an extraordinary degree: branches 
were examined which showed as many as fifteen to twenty-one protoxylem 
groups in their lower regions, and the arrangement was here seen passing 
backwards and forwards from radial to parallel most distinctly several 
times. 

Now, it may be stated generally that it is in plagiotvo^ic stems that the 
parallel type occurs, whilst in orthotropic stems the radial typo of stelar 
arrangement is to be found. Jones* jjoints out that the parallel typo is well 
marked in the stem of the erect-growing species L . obscurum (Linn.). It is 
not clear from his account whether or not L. obscurum may be regarded 
as showing typically the parallel arrangement. At all events, L. davaium 
(linn,), L. annotmum (linn.), L. complcmatum (Linn,), L. chummy pariss us 
(JL Br.), and L. alpimm (Linn.), which have plagiotropic growth, are noted 
by Jones as also showing parallel arrangement, as do also L. densum , L. 
yoh&ile, and £. scariosum . L. cermum has plagiotropic growth, but the 
feet that it shows " mixed ” arrangement is considered later. Jones also 
notices that the radial type is characteristic of epiphytic species of Lyco~ 
pMum which show orthotropic growth ; he figures the stele of L. squamosum 
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as showing radial symmetry, and notes that L. Dalhmieamm , L. phleq- 
maria , and L. mm mularifolium also conform to this type. L. Billardicri, 
the epiphytic spo<*ies studied here, also shows typically the radial arrange¬ 
ment. 

The following joints call for consideration as suggesting that the parallel 
type is but a specialisation from the radial type consequent on the restric¬ 
tion ot stem-branching to one plane : (1.) The distinction between the two 
types of arrangement is not very great, as was seen from the ease with which 
one can pass into the other in L volubile , L. den sum, and L. sewriosum. 
(2.) In L . volubile and L. hear mum the parallel arrangement makes its first 
permanent appearance in connection with the forking of the Btcle, it being 
an invariable rule that the disposition of the plates of tissue is always at 
light angles to the plane of stelar forking. (3.) In those parts of Z. volubile 
and L. sea ri os urn and L. den sum where branching takes place in any plane— 
namely, large adventitious roots of all three species, and aerial branches 
especially of L . densum —parallel arrangement is either wholly absent (as 
in the former) or may be seen in the act of passing back into the radial (as 
in the latter). 

III. The Difference between u Mixed ” and " Banded” Types. 

The view is here taken that whereas the parallel banded may be regarded 
as but a specialised form from the radial banded, the difference) between 
the " mixed ” and the “ banded ” types is far more deeply seated. The 
study of the early stages of L. cemuum and L. laterale on the one hand, and 
of L. volubile aud L . seariosum and L. Billardieri on the other, reveals the 
fact that from the very first the stele of the two former shows the “ mixed ” 
arrangement of its tissues, whilst the stele of the three latter shows 
a very definite 44 banded ” arrangement. The particular arrangement, 
then, that each shows may be regarded as belonging to its inherited con¬ 
stitution. 

The question arises, has the nature of the dependence of the young plant 
upon its prothallus any significance in this connection ? In the case of L, 
cemuum and Z. laterale the prothallus is very short-lived and small, and 
the young plant is called upon to begin its work of assimilation at once; 
hence the first-formed vascular tissues in the plant is the leaf-trace system, 
and for a considerable time in the development of the plant the indiscri¬ 
minate arrangement of the loaf-traces in the stem determines the nature 
of the stelar arrangement. In the case of L. volubile and Z. soarumm 
aud L. Billardieri the prothallus is long-lived, and the young plant feeds 
upon it for a long time; hence the plerome cylinder becomes strongly 
developed, and the loaf-traces, when they appear, affix themselves definitely 
to the compact protoxylem groups. This is probably the case also in 
L. densum. 

Another point worthy of attention is with regard to the effect upon the 
developing stelar tissues that a zone of cortical solerenchyma may have. 
In Z. volubile, Z. seariosum, and Z. densum there is a well-developed sclerotic 
region in the cortex in the young plant, and this soon comes to embrace 
the whole of the cortex. In Z. cemuum there is no such region, and but a 
feebly developed one in Z. lateral#. Possibly the presence of such a region 
enveloping the developing stelar tissues may serve, by imparting rigidity 
and lateral pressure to the tissues, to insure the greater coherency of the 
xylem elements into groups and bands* 
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EXPLANATION OF PLATES XXXI-XXXIV. 

Plate XXXI. 

Figs. 1-4. Young plants of L . cernmun. 1, X 7 ; 2, X 7 ; 3, X <►; 4, x 3. 

Figs. 54). Young plants of L. lateral*. 5, X 5; 6, natural size ; 7, X 3; S, x 3 ; 

0, x 1J. 

Figs. 10-13. Young plants of L . ivlubUe. 10, 11, and 12, natural size ; 13, x J. 

Fig. 13a. Showing dorsi-ventrality and hoteropliylly in lwif-arrangement of L. mlubife. 
Figs. 14-15. Young plants of L. xcariomm. Natural size. 

Figs. 15a, 156. Showing dorsi-ventrality and hetorophylly in loaf-arrangement of L. 
sea nos uni. 

Fig. 16. Young plant of L. den&inn. x £. 

Figs. 17-19. Young plant of L. Bilhtrdieri. Natuial size. 

Plate XXXII. 

Fig. 1. Portion of stele of mature stem of L. t'ohibile, showing banded arrangement. 
X 175. 

Fig. 2. Stele of young plant of L. I'olubite , 1 cm. high, x 225. 

Fig. 3. Stele of young plant of L. scariomnn. 1J cm. high, x 175. 

Fig. 4. Portion of stele of mature stem of L. cernuum just behind apex, showing mixed 
arrangement. X 80. 

Fig. 5. Apex of adventitious root of L. Nubile, x 125. 

Fig. 6. Showing piliferous layer behind aj>ex of adventitious root of L. tohibilc. x 173. 
Fig. 7. Apex of terminal branclilet of L. denmm. X 200. 

Fig. 8. Apex of young strobilus of L. volubile. X 200. 

Figs. 9-11. Three consecutive longitudin.il sections of stem of L. volubile, showing 
dichotomous branching, x 175. 

n Plate XXXIII. 

Fig. 1. Photomicrograph of stele of L. lateral?, x 95. 

Fig. 2. Photomicrograph of stele of L. cernuum. x 38. 

Fig. 3. Photomicrograph of stele of L. volubile . x 57. 

Plate XXXIV. 

Fig. 1. Photomicrograph of stele of L. scariosum. x 49. 

Fig. 2. Photomicrograph of stele of L. densum. x 47. 

Fig. 3. Photomicrograph of stele of L. Billardieri. x 95. 


Art. XLVII.— A List of the Known Fishes of Kermadec and Norfolk 
Islands , and a Comparison with those of Lord Ilowe Island . 

By Edgar R. Waite, F.L.S., Curator, Canterbury Museum. 

[Bead before the Philosophical Institute of Canterbury, 3rd November, 1909. j 

As a member of a small party, Mr. W. R. Oliver spent about nine months 
during 1908 at the Kermadec Islands, and incidentally made a collection 
of fishes, which he placed with me for examination. Though small, the 
collection is interesting, from the circumstance that very Cow fishes were 
definitely known from the group; in fact, the only references l have 
encountered, other than those recorded by the ec Challenger ” expedition 
(see concluding paragraph), are to Gymnothorax cupterus and Scorpcena 
cooki, both described from Raoul Island (Sunday Island) by Gunther, though 
since recognised elsewhere. 

Mr. Ohver explains that no serious attempt was made to secure a repre¬ 
sentative collection of the fishes; arrangements projected for obtaining a 
better series being frustrated by the unexpected early arrival of the Govern¬ 
ment steamer, which makes but an annual call at the Kermadec Islands. 
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Tlio group lies on meridian 178 of west longitude, and the 30th parallel 
of south latitude passes through it. Norfolk Island lies in the same latitude, 
but considerably to tho westward, the longitude being 168° 1' oast, fcjtill 
further to the west, in longitude 159 5' east, is Lord Howe Island; this 
island lias a rather more southerly position, the latitude being 31° 33' south. 
As the temperature of the water, or the food-supply which it maintains, is 
an important factor in the geographical distribution of fishes, a comparison 
of the fauna of the three islands mentioned, lying as they do in approxi¬ 
mately the same parallel, may be of some interest. 

Unfortunately, the fish fauna of the islands is very imperfectly and 
unequally known, foi, while that of Lord I Lowe Island has been tolerably 
exploited, our knowledge of the fishes of Norfolk Island and of the Kex- 
madeo Group rests upon meagre records, which are here presented for the 
first time in collected, form. 


Kkkmaokc Islands. 

As above mentioned, Gunther has recorded two fishes from Raoul 
Island—namely, Murtcna euptera* * * § and Svorpwna cookir f* In his account 
of the Kermudoc Islands, Mr. Percy SmithJ writes, “ Fish abound round 
the coast in great quantities. We caught hapuka (Poltjprion prognafhus)§ 
of great size; a variety of kahawai (Ampin trutta), a very handsome fish; 
kingfish, or yellow-tail (Ferinla Inland #7), a delicious fish, very superior 
for eating to our Now Zealand species; and trovalli {Varanr plafrssa); 
besides others whose names 1 have no idea of.” 1 have not come across 
further records, and the following is a complete list of the fishes obtained 
by the party. Mr. Oliver has supplied me with a few field notes, and these 
have been made use of where they appear to be of interest. 

Among the most interesting forms are those which were previously 
known only from either Norfolk or Lord Howe Islands, including Machcc- 
rope latispinis , Ogilby; Aeanthwtius rinctus , Gunther; Cmtherines analis, 
Waite; and Limniahihyn fascia tan, Waite: while of special note is that 
interesting Paralepid, Lesiidium nudum. Gilbert, previously known from a 
single example taken in the Hawaiian Islands. Examples identified with 
Lampanyctus (jantheri. Goode and Bean, are described; while the following 
are regarded hr new, and are herein figured : Gonostoma raoulcnsis, Murce- 
nichthys oliveri, Pern pheris an a I is. 

An examination of the recorded species may show a Rlight excess of 
Australian over Now Zealand forms ; but in the majority of cases they are 
common to both areas, while many have a much wider range. It would 
appear, however, that the Kennadoc, Norfolk, and Lord Howe Islands 
have much in common as regards the fish fauna, and that some interesting 
types have boon developed in these groups. It is to bo hoped that further 
collections may be made in the neighbourhood of the Kermadeo and Norfolk 
Islands, so that a more satisfact ory comparison may bo made. 

Carcharias (Rafinesque), sp. 

Mr. Oliver says that sharks are fairly common during the summer 
months, and were taken off Fishing Rock, on Sunday Island. Young ones 
were caught from the beach. Specimens were not preserved, but Mir. Oliver 

* Gunther, Cat. Fish. Brit. Hub., viii, 1870, p. 122. 

t Id., “ Fiseho der Rudsee,” 1874, p. 78, pi. lv. 

1 Smith, “ The Kermadeo Islands,” 1887, Wellington, p. 22. 

§ I have supplied the probable scientific names. 
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has supplied notes and sketches which enable me to refer the shark to the 
genus Carcharias. The absence of black on the fins removes it from possible 
alliance with the common Pacific C. melanopterus. 1 recorded C. meni- 
sorrah from Lord Howe Island, and found it to be as common there as the 
species noticed by Mr. Oliver at the Kerinadoc Islands. 

The shark which Mr. Moseley mentioned as having been caught with 
four or five pilot-fish about it was supported by Dr. Gunther to be C . 
lamia.* 

Lampanyctus guntheri, Goode and Bean. 

D. 13 ; A. 13; Y. I, 8 ; P. 16 ; C. 19+12. L. lat. 38 ; L. tr. 2-4. 

Length of head, 3*3 ; height of body 5*2 in the length ; eye, 3*L; inter¬ 
orbital space, 4*6 ; and length of snout, 5*6 in the head. 

Preopercle very oblique, the angle acute, the mouth largo, subhorizontal, 
the maxilla extending to the proopercular angle. 

The dorsal fin arises midway between the front margin of the eye and 
the base of the caudal, the length of its base 1*7 in the head ; adipose fin 
present, immediately behind the vertical of the anal; the anal commences 
beneath the last ray of the dorsal, and its base is slightly loss than that of 
the dorsal; the ventral lies beneath the second ray of the dorsal, and just 
reaches to the anal fin ; the pectoral is very long, longer than the head, 
and it reaches to the middle of the anal; the caudal is deeply forked, its 
length being 1*3, and the least depth of its peduncle 3*6 in the head. 

The scales are smooth, those of the lateral line scarcely enlarged. 
Luminous scales are also present on the hinder part of the caudal peduncle 
above, and below they extend from the anal fin to the caudal; apparently 
luminous scales also exist before and behind the dorsal fin; the nostril and 
the margin of the preopeTcle likewise seem to be luminous. 

The photophores lie as follows :—Opercular : 3, close behind the margin 
of the preopercle. Pectoral: 3, one below the lateral lino, one on the base 
of the fin, and the third above the second thoracic. Antero-latoral: 1 
above the base of the ventral fin. Medio-lateral: 3, the upper one on the 
lateral line above the first anal ray. Postero-lateral : 2, the upper just 
below the lateral line over the last anal ray. Thoracic*: 5, the last slightly 
raised and at the base of the ventral. Ventral: 5, the first and fourth 
below the others, and the fifth beneath the lowest medio-lateral. Anal: 11, 
the first the lowest, a wide break between the sixth and seventh at the base 
of the last, anal ray. Caudal: 4, the last just below the lateral line. 

The colours are of the dark hue usual with Myetophids, the dorsal, anal, 
and caudal being dotted, the dots forming closely sot bars. 

Eight specimens, washed ashore. The only example before known, ap¬ 
pears to be the type, taken of! Newfoundland. 

Length, 60 mm. 

The points in which the specimens differ from the description of 
L. guntheri are so slight that I decide to refer them to that species, and 
indicate the ascertainable differences. 

In the Kermadec Island examples there is but one antero-lateral photo- 
phore in place of two, and the anals number 6 + 5 as against 5+5. The 
dorsal fin also appears to have a slightly more forward position. 

Two misprints in the original account, which have been copied by 
subsequent writers, may be here corrected: " Dorsal origin a little nearer 


* Ohall. Rep., Summary, pt. i, p. 617. 
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to tip of snoul than to root of ventral 11 ; for “ ventral ” road “ caudal.” 
“ Postoro-laterals in advance of the first dorsal ” ; for u first dorsal ” read 
“ second dorsal. 11 

Gonostoma raoulensis, sp. nov. Plate XXXV, fig, 1. 

1). 10 ; A. 10 ; V. <>; I\ 11 ; < \ H + 15 ; Sc. 38, He. tr. 9. 

Length of hoad, 3*8 ; height ol body, 5*4 in the length ; diameter of 
eve, 3*4 ; and interorbilal space, 5 in the head. 

Head compressed, lotfor jaw the longer; the maxilla extends beyond 
the eye, and is toothed to its extremity ; the mouth is large, and the teeth 
in the jaws are canine-like, of unequal size; there are teeth on the pala¬ 
tines, but none on the vomer. No pnoudohrauchuc. Gills, 4; gill-rakers 
long and slender, 18 on the first arch, 13 being on the lower limb. 

Body compressed. The dorsal fin commences midway between the 
middle of tho eye and the base of the caudal; the length of its base is one- 
fifth less than the head; adipose fin present; the anal fin commences below 
the hinder third of the dorsal, and has a shorter base; the ventral fin lies 
midway between the end of tho snout and tho base of the caudal; tho 
pectorals are inserted low, and extend more than half their distance from 
tho vontrals; tho caudal is forked, and the depth of the peduncle is less 
than tho diameter of the eye. 

The scales are large, thin, and cycloid; and on the head are present, on 
the oporolos at least, no certain traces of lateral line. 

The sidos are silvery, the upper <»dg© dark brown as far as the hinder 
insertion of the dorsal; dots behind tho adipose fin, also at the base of the 
caudal peduncle: upper part of head spotted : all the fins colourless. 

The photoplioros are arranged thusPreorbital: 1, immediately in 
front of tho eye. Huborhital : 1, at tho lower hinder angle. Opercular: 
1 on the edge of the preoperclo, 2 behind its angle, about 12 on the inner 
side of the opercles, continued forward towards the symphysis of the lower 
jaw. Mandibular : a pair at the symphysis, and 8 pairs on the isthmus— 
that is, a series of 8, and a corresponding series on tho other side of the 
ventral lino. Thoracic : 16 true pairs (as above), the anterior one beneath 
the gill-cover; also an upper series of 12 lying close above the hinder 12 
pairs. Ventral: 10 pairs, an upper series of 11, the extra one lying above 
tho ventral fin ; the whole upper row thus forms an unbroken series of 
23 photophoros. Anal: 13 or 14 pairs, loss regularly disposed, posterior 
to the fin. (Jaudal : none, unless the last 2 of the anal series, which are 
slightly separated, bo so regarded. 

Length, 41 mm. 

The differences between Gonostoma and Phosichthys were indicated by 
Goode and Bean,* and Uiinthert has given an excellent figure of P. argen- 
teu$ , that by its author being incorrect, illustrating two rows of plioto- 
phores above and beyond the anal fin, instead of one row only. 

Gonostoma microdon , Gunther, also recorded from New Zealand, has 
been made the type of the genus Gyclothone , Goode and Bean, differing in 
absence of scales and usually the adipose fin also. The luminous spots 
are loss conspicuous than in Gonostoma. 

Maurolicus australis , Hector, is generically distinct, and will be diagnosed 
in a later paper. 


* Good© and Beau, Oceanic Ichth. Mem. Mus. Harv. Coll., aocii, 1896, p. 104. 
f Gunther, Ohall. Bep., xxii, 1887, pi. xlv, fig, A. 
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Lestidium nudum, Gilbert. Bull. U.fcJ. Fish Comm., xxiii, 1905, p. 607, 
fig. 236. 

This fish was previously known only from the type specimen, taken 
m the Hawaiian Islands; it was obtained in the trawl, operating at a 
depth of 283 to 284 faihorns, but Dr. Gilbert thinks it may have been 
captured near the surface. It measures 200 mm. in length, and is hilly 
described and figured. 

Mr. Oliver has placed three specimens ot this interesting species in my 
hands. They were washed on to Denham Bay beach, on {Sunday Island, 
in July last year, and are in very good condition. They have the appear¬ 
ance of immaturity, no colour-markings being developed; they are smaller 
than the type, being respectively 129 mm., 109 mm., and 105 mm. in length. 

The radial formulas in the order given, is as follows : D. 12, 10, 10 ; 
A. 29, 31, 32. The otheT fin-rays are as in the type, and in every case the 
scales in the lateral line number 68. 

Gonorhynchus gonorynchus, Linn. 

Several small examples are included in the collodion ; they were washed 
up on to the beaches, and are all similar to the young ones 1 have previously 
described,* which therefore represent the normal coloration of immature 
specimens. A large example, taken in this province, and preserved in the 
Museum, measures 384 mm. in length. 

Congrellus, sp. 

Several small Leptoccphalid eels are recognised as of this genus, but 
it is not possible to identify them specifically. There are also a number 
of larval forms, possibly of different genera, entered in the comparative 
list as Atopichthys. 

Mursenichthys oliveri, sp. nov. Plate XXXV, fig. 2. 

Head acute, 11-5 in the total length; anterior nostril in a tube close 
to the lip, and just above the tip of the mandible; posterior nostril a large 
pore, midway between the anterior one and the angle of the mouth, also 
close to the lip ; cleft of mouth one-fifth the length of the head, extending 
posterior to the eye; the latter small, 3-3 in the length of the snout. Gill- 
opening very small, a vertical slit, subventral in position. Teeth in the 
jaws, on the vomer and palatines. A row of large pores along the margin 
of the upper lip and another from the snout passing over and behind each 
eye; a transverse series of 5 pores across the upper anterior half ol the 
head ; the lowest pore on each side forms the lirst of the lateral series, which 
to the number of 135 passes along the middle of the side to within a head- 
length of the caudal; this series is arched on tlio head, and there arc 67 
pores anterior to the vent. Head and body together a little shorter than 
the tail. Body worm-liko, its depth about - 4 \ the total; tail not com¬ 
pressed. Dorsal fin low, arising exactly in the middle of the length and a 
short distance posterior to the vent; anal similar to and arising slightly 
in front of the dorsal, and uniting with it round the end of the tail. 

Colours .—Olive-brown above, the tint formed of closely placed spots, 
which are more widely spaced on the sides; lower parts immaculate. 

Length of specimen, 207 mm. 


* Waite, Rec. Aust. Mus., v, 19Q4, p. J47. 
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Gymnothorax thyrsoidea, Richardson. 

A single specimen was preserved by Mr. Oliver, who supplies the follow¬ 
ing note : “ The brown eel is perhaps the most common fish among rocks 
inshore. At Coral Bay it occurs under almost every stone in rock-pools. 
The power of seeing is limited, but that of smelling is well developed. A 
limpet, cut from its shell, will attra< t several of these hideous-looking eels. 
No sooner is one’s hand in the water than one of these fishes, if near, darts 
at it and drives its powerful teeth through the flesh ; in drawing back the 
hand, as one naturally does, the teeth cut their way out of the flesh 
According to Mr. Roy Bell (one of the settlers on the Kermadec Islands), 
a pinch behind the head will have the effect of making the eel let go its 
hold : the eel evidently thinks another fish is attacking it.” 

Scombresox forsteri, Cuvier and Valenciennes. 

The only specimen in the collection was washed on to the beach on the 
1st July, 1908. 

Machaerope latispinis, Ogilby. 

Previously known only from Lord Howe Island, we now have four 
examples from the Kermadec Islands, they having been washed up on to 
the beach at Sunday Island in August, 1908. 

Seriola lalandii, Cuvier and Valenciennes. 

Mr. Oliver states that the kingfish was often seen off the rocks, swim¬ 
ming solitarily or in parties of two or three. While out in the boat in Den¬ 
ham Bay oil the 4th May, 1908, lie saw a large school of young kingfish, 
averaging 22 in. in length, several of which were caught. Specimens were 
preserved for identification. 

Caranx platessa, Cuvier and Valenciennes. ( = C. georgianus , C. & V.) 

According to Mr. Oliver, the trcvalli is not common at the islands, and 
was caught on one or two occasions only, off the rocks and beach ; the 
length of the largest example obtained was 640 mm. 

Cubiceps gracilis, Lowe. 

The specimens referred to this species are rather small for specific recog¬ 
nition, but they agree very closely with Gunther’s figures* of the smaller 
examples illustrated. 

Schedophilus maculatus, Gunther. 

The largest of three specimens received measures 100 mm. in length, 
and the dark blotches on the body form four bands, the three anterior of 
which are double. In the specimen figured from Lord Howe Islandf the 
tail was imperfect, and was indicated as supposedly rounded; the present 
examples show it to be emarginate, and about one-fifth the length of the 
head and body. 

Pempheris analis, sp. nov. Plate XXXVI. 

B. VII; D. VI, 9; A. Ill, 31-34 ; V. I, 5 ; P. 16; C. 17 + 6. L. lot. 
69+18; L. tr. 13+23. 

Length of head, 34; height of body, 24 in the length; diameter of 
eye, 2 in the head ; inteiorbital, 1*6 ; snout, 3*3 in the eye. 


* Gunther, Oluvll. Hep., xxxi, 1889, pi. ii, figs, b and c. 
t Waite, Rec. Anbt. Mu»., v, 1904, pi. xx, fig. 1. 
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The maxilla is slightly longer than the diameter oC the eye, is greatly 
expanded behind, its distal extremity being one-third the diameter of the 
eye, and extending slightly beyond its centre. Two small flat spines at 
the angle of the premaxilla. The cleft of the mouth is nearer the vertical 
than horizontal, and at its angle on the outside of the mandible there is a 
bitty body, resembling a luminous organ ; this is only visible when the 
month is open. 

A narrow band of setiform teeth in the jaws, on the vomer and palatines. 

The distance between the origin of the dorsal fin and the end of the 
snout is slightly less than one-lialf that between its origin and the tip of 
the middle rays of the caudal; the first soft ray is the longest, 1-2 in the 
head, and longer than the base of the fin, which is 14 in the same. The 
anal fin commences beneath the middle of the dorsal, and its base is an 
eye-diameter longer than the head. The pectoral is long, extending to 
the base of the first anal ray; its third ray is the longest, a little longer 
than the head less the snout; its lower rays diminish rapidly, the inferior 
ones being very short. The ventral does not quite reach to the anal. The 
upper lobe of the caudal appears to be the longer, due to its upper rays 
being nearly in the same line as the dorsal profile from the origin of the 
dorsal fin; the caudal is emarginate, and its length 14 in the head; the 
depth of the peduncle is equal to its length below. 

Scales. —With the exception of the upper part of the snout, the whole 
of the head is covered with ctenoid scales similar to those of the body; 
the bases of the anal and caudal arc clothed with smaller scales, which run 
up the interradial membranes for some distance. The lateral line follows 
the dorsal profile, and is continued along the middle of the caudal. 

Colours .—Purplish-brown, not darker above than below, lower parts 
of head lighter, a golden spot behind the eye; dorsal, caudal, and paired 
fins yellow; anal grey ; spines and tip of dorsal and axis and base of pec¬ 
toral black ; first few rays of anal also black. 

Length, 189 mm. Nine specimens. 

This species is very nearly allied to P . oualemis , Cuv. & Val.* ( = P. 
otaitensis, Cuv. & Val.), differing mainly in the constant smaller number 
of rays in the anal; those of the latter species are rendered as 40-42 
also by Gunther,f and as 41 by Seale ;J the maximum number found in 
P. analis is 34, and the minimum 31. Some slight proportional differences 
are also observable, but can be definitely ascertained only by direct com¬ 
parison. The colour scheme appears to be identical, and specimens 
showing connection in the matter of the rays may some day be found. 

Mr. Oliver informs me that all examples obtained wore washed up on to 
Denham Bay beach on several occasions between May and September, 1908; 
at one time fifteen were on the beach, but most of them were gnawed by rats. 

Polyprion prognathus, Forster. 

Though specimens of the groper were not preserved, I have no hesita¬ 
tion in including this species. Mr. Oliver not only identified it himself, 
but he made a description which enables me to confirm his statement. 
He supplies notes of two specimens caught, one in March and the other in 
September, 1908. 

* Cuvier and Valenciennes, Hist. Nat. Poiss., wi, 1831, pp. 299, 304. 
t Gunther, Cat. Pish. Brit. Mus., ii, 1860, p. 608. 
j Seale, Ooo. Papers Bern. Bishop Mus., i, 1901, p. 74. 
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Trachypoma macracanthus, Gunther. 

The collection contains two examples, the larger of which., measuring 
228 mm. in length, was taken off ihe rooks at Sunday Island by hook and 
line. It is thus much larger than the type, which measured, 180 mm. Both 
examples agree absolutely in structure with the diagnosis and figure of the 
species,* but differ in coloration. Instead ol being,uniform, the head and 
body are mottled with brown, and, though the specimens agree, the mark¬ 
ings are better defined in the smaller fish, which is 110 mm. long. The top 
of the head is brown, and there is a V-shapod mark on the cheek, the front 
limb of which lies below the eye ; there arc four irregular brown blotches 
across the back, one in advance of the dorsal, a second at the base of the 
last six spines, a third below the middle of the rays, and the fourth across 
the base of the caudal; the blotches beneath the fins are also continued 
some distance up their bases; a brown band passes from the snout behind 
the eye, and is represented along the lateral line by a series of large irregular 
blotches, which aie generally alternate with the dorsal marks. The cha¬ 
racteristic spots, which, as T know from fresh specimens collected at Lord 
Howe Island, are blue in life, are not very apparent in the Kermadec 
Island examples, but may bo traced oil the fins, and faintly on the body in 
places ; they would be doubtless more conspicuous when the fish was alive. 

This species is now known from Norfolk Island (the type locality), Lord 
Howe, and the Kermadec Islands. 

Acanthistius cinctus, Gunther. 

The largest example brought from the island measures 330 mm. in 
length. Mr. Oliver says that it is very common among rocks all round the 
coast, and is greedy, and easily caught. 

Arripis trutta, Forster. 

The kahawai is extremely common at the islands, and Mr. Oliver says 
that during the months of September and October they literally swarmed 
round the island, feeding on a small crustacean; on the 8th September, 
when Denham Bay was crowded with kahawai, many were caught, and the 
stomachs of all were full of the crustaceans. Examples caught in April 
were in roe. Two specimens wore preserved for examination. 

Girella cyanea, Macleay. 

1 referred several small specimens to this common Lord Howe Island 
species, but, as they showed some slight differences, I referred them to 
Mr. A. R. McCulloch, of the Australian Museum, for the purpose of com¬ 
paring them with the examples wo together collected there in 1902-3. He 
says that, compared with specimens of the same size, they differ only by 
having the vontrals reaching nearly to the vent, whereas in all others they 
fall short of it. Ho adds that the Lord Howe Island examples show some 
variation in this respect, and he would regard the Kermadec Island examples 
as referable to this species. The life colours as described by Mr. Oliver are 
exactly those of Girella cyanea . 

Scorpis aequipinnis, Richardson. 

This Australian species, known also from Lord Howe Island,, differs 
from the New Zealand S. violaceus, Hutton, by its larger scales. Three 
small examples were collected on Sunday Island. 


* Boulenger, Cat. Fish. Brit. Mm (2), i, 1895, p. 146, pi. ii. 
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Atypichthys strigatus, Gunther. 

Of this widely distributed species we have three examples from the 
Kermadoc Islands. Mr. Oliver states that they aTe common among lochs 
all round the coast. 

Goniistius gibbosus, Richardson. 

The distinguishing features of the members oj the genus (ioniistius have 
not yet been clearly expressed, and await investigat ion at the hands ol some 
worker with a representative series. The only example received from the 
islands is in fair agreement with Steindachner’s figure,* but the oblique 
bands are not so well defined, and the last, or eighth, band does not run 
on to the tail ; the anal fin, also, is black. The rays of the dorsal fin 
number XVII, 33; those of the anal III, 8. The specimen measures 
221 mm. in length. 

Chironemus marmoratus, Oimther. 

Several specimens, taken among rocks. 

Chromis, sp. 

The only member of the Powamitridcr secured is a scaloloss and other¬ 
wise mutilated specimen found on the beach. It is not possible to identify 
it specifically, but the following characters may be mentioned : Body less 
than half the length; second anal spine very long and strong, longer than 
the longest dorsal spine ; pectoral longer than the head, and one-third the 
length of the body *, tail long and deeply forked, its lobes acute; the 
caudal peduncle is slender, its depth one-third greater than the diameter 
of the eye. It is not possible to ascertain the coloration, but traces of 
orange exist about the opercles and at the bases of the fins. The length of 
the specimen is 160 mm. 

Pseudolabrus inscriptus, Richardson. 

Previously recorded from Raoul Island. 

Pseudolabrus luculentus, Richardson. 

Represented by small examples taken from rock-pools. 

Cantherines analis, Waite. 

Pscudoinonacanthus analis , WaHo. Roc. Aust. Mus., v, 1904, p. 173, fig. 32. 
I associated with this species an example obtained at Sunday Island, 
but noted differences in respect to the situation of the gill-opening and the 
pectoral. The type being preserved in the Australian Museum, l forwarded 
the specimen to Mr. McCulloch, who kindly writes as follows : 41 The speci¬ 
men is undoubtedly Pscudomonacanthus analis. The type, as you will re¬ 
member, is imperfect and beach-worn, and the positions of the gill-opening 
and pectoral are consequently not quite correctly shown in the figure. The 
small black spots seen in the Kermadoc Island specimen may be traced in 
the type.” 

In my paper I made comparison, with P. deqeni , Regan,f and now, 
laving an example for direct comparison, Mr. McCulloch writes, ** P. degeni 
is much moTe slender than P. analis , the caudal peduncle is longer, and the 
spine is over the hinder margin, and not over the middle of the eye.” 

* Nteindachnet and Doderlein, Fische Japans, ii, 1883, pi. vii, fig. 2. 
t Regan, Rroo. Zool. Soo., 1902, p. 299, pi. mv, fig. 1. 
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As the punwnt example is in perlei t condition, tho original description 
may bo amended and amplified as follows : 

D. II, 35; A. 32; I\ 12; 12. 

The uppoi edge ol tho gill-opening stand, under tho middle of tho eve. 
and the insertion ol the pe< total is beneath the same point. As in the typo 
specimen, the dossal spine is also broken ; the existing portion measures one- 
half the length of the tnout. 

The colour and markings are as pioviously described, but in addition 
the upper part of the body and eaudal peduncle are ornamented with closely 
set small black spots, which do not extend below the mid-line of the body. 
The specimen is somewhat larger than the type, being 280mm. in length. 

Sphaeroides oblongus, Bloch. 

Represented by one specimen only. 

Canthigaster caudofasciatus, (runther. 

Two little examples received, which measure but 31mm. and 33mnn 
in length respectively. The smaller one is colourless, but the other exactly 
resembles Steindachnor’s figure.* This author regards Tetrodon callisternis , 
Ogilby, as the same species. caudofasciatus is identified irom Laysan, 
while (\ callistenm was described from examples collected on Lord Howe 
Island. My little specimens do not enable me to form any opinion oil the 
identity of the two forms. 

Diodon hystrix, Linnaeus. 

Among the specimens washed on to Denham Bay beach are two little 
Diodons, measuring respectively 27 mm. and 12 mm. in length. They 
have been referred to IX hystrix , because it is not possible in such small 
specimens to find characters which may be distinctive, and which in adult 
examples may be of doubtful value. 

Scorpaena cooki, Gunther. 

Jordan and Evormannf state that tho illustration made by Garrett, and 
published by Gunther as S. cookie was from an Hawaiian species— S. cacop - 
sis, Jenkins—the description only referring to tho Raoul or Kermadec 
Island species. 

Mr. Oliver informs me that this fish, two examples of which he submitted 
for determination, is not uncommon on rocky bottoms, and was occasionally 
caught. The largest specimen secured measured 475 mm. 

Pterois volitans, Linmous. 

_ Mr. Oliver writes, " Only a single specimen was taken, being obtained 
with a scoop net in the boat-harbour at Meyer Island on the 24th April, 
1908. It is a most gorgeously coloured fish, which moved along very 
slowly, near the bottom, and allowed itself to be driven to a comer, where 
it was netted. Evidently it was conscious of the terrible weapons it pos¬ 
sessed in its spines, and made but a feeble attempt to escape. I take it to 
be a good case of warning coloration.” 

Iimnichthys fasdatus, Waite. 

Mr. Oliver’s collection contains several examples of this species, taken in 
rock-pools, and also dredged from 5 fathoms at Sunday Island. They 


* Steindachncr, Denk. d, k. Akad. Wins., Wien, boc, 1900, pi. iii, fig. 3. 
t Jordan and Evermann, Bull. U.8. Pish. Comm., xxiii, 1905, p. 468. 
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show some divei-bity in colour-pattern, the number of cross-bands varying 
from seven to ten. In most cases those bands unite on the lateral line and 
form a longitudinal stripe, the whole of the body below this being without 
markings. All the structural characters agree with the typo. 

Alticus, sp., and Salarias, sp. 

Examples of these two genera have not been specifically determined. 

({) Petroscirtes rhynorhynchus, Blocker. 

A small example, 48 mm. in length, is provisionally referred to this 
species. It was dredged in 12 fathoms, off Meyer Island. 


Norfolk Island. 

The first fish recorded from Norfolk Island appears to bo VicJila cul¬ 
trata , Forster,* obtained during Cook's second voyage, 10th October, 1774. 
In Forster’s “ Descriptionos Animalinm ”j* there is a list of fishes taken 
between New Caledonia and Norfolk Island, but the same species, under 
the name Scirena cultrata, is the only one recorded from Norfolk Island 
(p. 292). Richardson added a few species, all of which, with the exception 
of Murama nubila , are included in Bleeker’s list, given below. 

The first collected list of fishes from Norfolk Island is that by Bleeker,} 
who enumerates the following species :— 


Recognition. 


1. Centro pistes salar , Richds. = Am'pis salar , 

Richds. 

2. Lethrinus chrysostomus , Richds. 

3. Psettus argenteus , Richds. « Chptodon argenteus, 

L. 

4. Cybium dupeoideum, CV. =• ticoinber elupfoides, 

Brouss. 

5. Serbia cultrata , Richds. = Sciann cultrata, 

G. Forst. - Cichla cultrata , Bl. Selin. = | 
Scomber cl u pro ides, Shaw. (An forte ead. at*, i 
Ti/bium dupeoideum, Cv. ?) 

6. Tautoga inscripta , Richds. = Labrus insenptus, ' 

Richds. 

7. Tautoga luculenta , Richds. = Labrus luculentus , 

Richds. I 

8. Chanos sdlmoneus , Cv. = Mugil salmoueus, 

J. R. Forst. = Mugil lavaretoides , Sol. = 
Lutodeira sadmonea , Richds. = Leueiscus * 
{Ptycholepis) sdlmoneus , Richds. | 


Arripis trutta, Forster. 

Lethrin a ch rysoslom as, 
Rich. 

Monadactylus argenteus , 
Linn. 

(?) 

Buthysteth us cultratus , 

Forster. 


P eudolabrus inscriptns, 
Rich. 

Pseudoldbrus luculentus , 
Rich. 

Chanos chanos, Forskal. 


* Blooh and Schneider, Syst. Xehth., 3801, p. 343. 
t Ed. Liohenstein, 1844, p. 280 et $eq. 
t Bleeker, Verhand. der Koninkl. Akad. van Wetens, 1855. 
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Giinthei* * * § added other genera and species (Tiachypoma macracanthus , 
Scorpcena cooki, Peltorhamphus nova-zealandice) ; and in 1887 Ogilbyf 
examined a small collection of eight species, and described two as new 
(Apogon mrjolcensis and Com trmaculatus). HeJ later describod a new 
mullet under the name ('estrwus norfolcmsis. I§ have previously referred 
to Richardson’s record of a spotted Opleqnathus from Norfolk Island, which 
he had seen at the Museum at Fort Pitt, and which lie mentions in writing 
of Oplegnathm punctatus. || The fish referred to has not since been noted 
at Norfolk Island. Joidon and Fowler^ supply the data respecting Castel- 
nau’s genus and species, which at the time I wrote were unknown to me. 
The reference is as follows : Ichthyorhamphos , Castelnau, Poiss. Afnque 
Austr. (date 1855), p. 35 (pappei). 

Some years ago, when in Sydney, I made a rough list of the fishes of 
Norfolk Island, based on collections made for or by Dr. Metcalfe, Messrs. 
Wetherall, Nobbs, and Quintal. This list is a quite unsatisfactory one, 
but, as I cannot now refer to the specimens, I simply print it as it stands ; 
it will serve as a basis for future work, when the specific gaps can be filled 
in and new records added. Mr. McCulloch tells me that he has received 
Mugil dobula (? M. cephalus) from an inland stream which has been cut off 
from the sea for six years. This is the only species added to my original list. 


Chanos chan os, Forskal. 

Anguilla australis, Richardson. 

Gym nothorax nubilus, Richardson. 
Hyporhampus intermedins, Cantor. 
Scombresox forsteri, Cuvier and Val¬ 
enciennes. 

(?) Mugil cephalus, Linneous. 

Myxus elongatus, Gunther. 
Agonostomus. 

CestroBUS norfolcensis, Ogilby. 

(?) Cybium clepeoideum, Broussonet. 
Caranx platessa, Cuvier and Valenci¬ 
ennes. 

Bathystethus cultratus, Forster. 

Amia nover-guinea, Gunther. 
Epinephelus dmneli , Gunther. (Re¬ 
corded by Boulenger.**) 
Trackypoma macracanthus, Gunther. 
Acanthistius cinctus, Gunther. 


Cypselichthys japonicus, Doderlein. 
Oplegnathus, sp. (Richardson). 
Pagms auratus, Forster. 

Uyhrinus chrysostomus, Richardson. 
Girella . 

Monodactylus argenteus, Linnseus. 
Scorpis cequipinnis, Richardson. 
Aplodactylus. 

Chironemus marmoratus, Gunther. 
Chromis. 

Parma polylepis, Gunther. 
Ghjphisodon . 

Thalassoma lunar is, Lmneeus. 

Coris trmaculata, Ogilby. 
Pseudolabrus inscriptus, Richardson. 
Pscndolabrus luculcnius, Richardson. 
( f hilomyctcrus. 

Peltorhamphus novre - zealandicB, 
Gunther. 


Loan Howe Island. 

The fishes of Lord Howe Island have received much more attention, 
principally at the hands of Mr. J. D. Ogilby and myself. The list published 

* Gunther, Oat. Fish. Brit. Mus., and Fische der Mus. Godeffroy. 

f Ogilby, Proc. Linn. Roc. N.R.W. (2), if, 1887, p. 990. 

t Id , ib xxii, 1897, p. 80. 

§ Waite, Rec. Aust, Mus., iii, 1900, p. 215. 

|| Richardson, Rep. Brit. Assoc., 1845, p. 247. 

1[ Jordan and Fowler, Proc. U.H. Nat. Mua., xxv, 1902, p. 70. 

** Boulenger, Cat. Fish. Brit. Mus. (2), i, 1895, p. 224. 
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by the former in 1889* contained eighty-eight species, while mine, issued 
fifteen years lator,f embraced 180 species. 

Comparison of Genera. 

The following table includes all the genera (see the note at end of next 
uaop .) roeordod from the Kermadoc and Norfolk Islands, and in the (olumn 

The complete 

list has been referred to above. 


Carchaoias 
Chanos 
Lampanyctus 
Gonostomus 
Lestidium ., 
Gonorhynchus 
Anguilla ,. 
Leptocephalus 
Congo ellvs 


Murcenichthys 


(?) Cybmm .. 

Machrerope 

Seriola 

Caranx 

Bathystethus 

Cubtceps .. 

Schedophilus 

Pempheris .. 

Amia 

Epinephelus 
Polyprion .. 
Trachypoma 


Cypselichthys 


Pagrus 
Lethrmus 
Girella 


Genus. 


Hyporhamphus 

Scombresox 

Mugil 

Myxus 

Agonostomus 


genera are 

tabled. 

Kerniadec 

Noitolk 

Islands. 

Island. 

1 

X 


.. 

X 

X 

.. 

X 

.. 

X 

.. 

X 

.. 

• • 

X 

X | 


X 1 


X 

. . 

X 

X 


X 

X 

•. 


X 


X 


X 


X 


X 

X 1 


I X 


1 X 

X 

.. 

X 

X 

. . 

X 


i x ; 

I 


X 

1 

V 

X 

A 

X 

X 

X 

X 

X 

X 

.. 

1 X 

.. 

X 

.. 

X 

1 

X 

I 1 

X 


Lord. Howe 
Island. 


x 

x 

x 

x 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 
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Genus. 

Keinudec 

IsLmds. 

Noi folk 
Island 

Loid Howe 
Island 

Monodactylus 


X 


Scw'pis 


X 

X 

Atypichthys 

X 


X 

Goniistius .. 

X 


X 

Aphdadylus 

,. 

X 

X 

Chironemus 

X 

X 

X 

Chromis 

X 

X 

X 

Parma 


x 

X 

Glyphisodon 

* * 

X 

X 

Halichmres 


.. 

X 

Thalassoma 

1 

t * * 

X 

X 

Coris 


X 

X 

Pseudolabrus 

X 

X 

I X 

Cantherwcs 

X 


1 x 

Sphceroides 

X 


1 

1 x 

Canthigast&r 

X 


1 

Diodon 

X 

1 

X 

CMomyderus 

. . 

X 

. . 

Scorpcma 

X 


X 

Pterois 

1 x 


X 

Limniehthys 

1 X 


X 

Alticus 

X 


1 x 

Salarias 

X 


x 

Petroscirtes 

X 


X 

Peltorhamphus 

•. 

X 



The following genera were repiesented at Stations 170 or 170a of the 
%< Challenger ” Expedition, when the trawl was lowered off the Kermadec 
Islands in 520 and 630 fathoms: Macmrus (four species), Baihyqadus , 
Gonostoma , Bathypterois , Scope!us, also “ pilot-fish/’ As, however, no deep- 
sea investigations were conducted off Norfolk or Lord Howe Islands, the?e 
genera are not included in the comparative list. 


EXPLANATION OF PLATES XXXV AND XXXVI. 
Plste XXXV. 

Fig. 1. Qonottoma raovlcvms, sp. nov. 

Fig. 2. Mwrcenichthys divert, sp. nov. 

Plate XXXVL 
P(mpheus analis, sp. nov. 
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Am. XL VIII.— Notes on New Zealand Ftshs. 

By Edgar R. Wait e, F.LA, Curator. Canterbury Museum. 

[Head btfon the Philosophical Institute of ('antubun/. Is t Duembn, 1009 ] 

1. Cephaloscyllium sabella, Broussonot. 

In acknowledging the receipt ol a copy of my paper on the “ Scientific 
Results of the New Zealand Government Trawling Expedition, 55 Mr. 
J. Douglas Ogilby wrote to me as follows : 44 1 think you will have to 
change the name Cepkaloscylhum latict ps, Dumeril, to C. sabella , Gmelin oi 
Broussonet, Syst. Nat., p. 1489.” 

Like Mr. Ogilby, I am unable to consult Broussonet’s paper, but the 
following, translated from Gmelin,* appears to be his diagnosis :— 

“ Species with an anal fin and spiracles. 

44 Squahts sabella .—First dorsal fin opposite to the ventral^. Brousson. 
act, Paris, 1780, p. 648, n. 1. Habitat in New Zeala nd, named from its cobl¬ 
ation, spotted with black; entirely white below; 21 ft. long; depressed 
in front; alhed to caniculce, head greatly depiessed, <md the shark is dis¬ 
tinguished by the position of the first dorsal fin. 

44 Head short, broad, obtuse; eyes deeply set, pupil oblong, ins bronze- 
coloured ; teeth compressed, short, triangular, acute, with a small basal 
cusp, disposed in six series; tongue thick, short, very obtuse; spiracle 
round, of moderate size ; dorsal fins subquadrato, the second opposite to the 
anal; pectorals very large, originating near to the third gill-opening; ventrals 
separate, pointed behind ; lateral line near to and parallel to the back.” 

This description, applied to a Now Zealand shark, can refer only to 
Cephaloscyllium , and, as DumeriPst name Scylhum laticeps was not pub¬ 
lished until 1853, the earlier one of Bioussonet will have to be used, and I 
have to thank Mr. Ogilby for drawing my attention to the fact. 

2. Centrophorus plunketi, sp. nov. Plate XXXVII, 

In August last Messrs. Dennis Brothers, fishmongers, of ( hristchureh, 
sent a shark to me foT determination, and subsequently presented it to the 
Canterbury Museum. It was caught by hook and line off Kaikoura, about 
100 miles north of Christchurch, by Mr. A. D. Goodall, who has kindly fur¬ 
nished me with the following particulars: “ The shark was one of three 
<aught by my mate and mo on the 13th August, one mile from shore, off 
Riley’s Islands, in 120 fathoms of water. We have never seen its like 
before; but two fishermen say they have caught one each in the same 
locality — one before our lot, and one, * a very large one,’ since. The 
bottom of the sea in the vicinity of where the spetimon was taken is a 
mud terrace with steep sides, and with Tocky cliffs in plates. By going a 
few c ha i ns to seaward of where we were anchored you may get 200 to 300 
fathoms and more. Although deep fishing is done on other grounds in the 
neighbourhood, none of these sharks has been caught.” 

The shark belongs to the genus Centrophorus, a genus not hitherto 
recognised from New Zealand, and is regarded as being new to science. It 

* Gkneb’n, Svst. Nat,, ed. ariii, 1789, p. 1489. 
f Dixmeril, Rev. et Mag. Zool., 1853, p. 84. 
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is most nearly allied to 0. joliaceus , Gunther,* from Japan, a fact readily 
ascertamablo by consulting the admirable tf Synopsis of the Sharks of the 
Family Squalidui,” by Regan.f The first character used in diagnosing the 
species of the genus Centrophorus is that of the condition of the posterior or 
inner angle of the pectoral fin—(1) not, or but slightly, produced; (2) con¬ 
siderably produced and acutely pointed. 

According to the synopsis, C. joh ace as and C. steindachneri, Pietsch- 
mann,t are nearly allied, and are placed under the first division. Judging 
only from descriptions and figures, the association does not seem to be close, 
for while C. foliaccus agrees in having the angle of the pectoral not at all pro¬ 
duced, C. stein dachne) i is thus described : “ Die mnere (Kante der Pector- 
alen) in eine nach hinten gerichtete Spitze ausgezogen.” The figure,§ which 
appears to have been issued later, and after Mr. Regan’s paper was pub¬ 
lished, also shows a very decided acuteness of the pectoral lobe. Pietsch 
mann himself states that his species is most nearly allied to C. foliacem , 
but differs, among other characters, in the “ form of the pectoral.” 

Length of head, 4*6 ; caudal, 4-7 in the length to the base of the caudal; 
diameter of eye, 5; interorbital space, 2-4; length of snout, 4*5; width 
of snout, 2*3 in the head; width of spiracle, 2-1 in the eye and 3*5 in the 
interspiracular space. 

Head broad, greatly depressed, and flat above; eye large, the lateral 
cavity much longer than the eyeball, and recessed before and behind. 

Nostrils on lower side of snout, 
nearer to its tip than to the eye; 
their distance apart one-fifth greater 
than the diameter of the eye and 
1*86 in the preoral portion of the 
snout. Mouth wide, its width half 
the length of the head; it lies 
nearer the end of the snout than 
to the first gill-opening. A strong 
fold across the angle; its length 
only one-fourth less than the width 
of the mouth; the preangular por¬ 
tions together 
occupy more 
than ono-half 
the width of 
the upper lip ; 

the post-angular portion is the longer and reaches to be¬ 
neath the spiracle; the lower labial fold is shorter than 
that of the uppor lip. Tooth in the upper jaw small, 
very acute, lying in four rows, and two-rooted, those 
of the lower jaw with an upper oblique cutting-edge 
and a laterally directed cusp; there is only a single 
row, formed of 30 teeth (teeth in centre of mouth 
lost). Spiracle largo, a little nearer the eye than the gill-opening. The 
latter are subequal and low, being only half the diameter of the eye; the 
last one is immediately in front of the pectoral fin, 

* Gunther, Chall. Rep., Zool., “ Deep-sea Fishes,” xxri, 1887. p. 8, pi. ii, fig. a. 

t Regan, Ann. Mag. Nat Hist. (8), H, 1008, p, 39. 

| Pietsohmann. Ansa. AkacL Wien, xx, 1907, p. 394. 

§ Id., toe. oit, cxvii 1908, p. 667, pi. i, fig. 1. 

18—Trane. 
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Fins.—I )orsal spines short, not half the heighl of the fins. The base of 
the first spine lies midway between the front <xlgo of the eye and. the base 
of the second spine; the length of its base, excluding the spine, is slightly 
more than one-fifth the distance between the two this. The second fin is 
much larger than the first, and its basal length from the front edge of the 
spine is rather less than the space between its hinder insertion and the base 
of the caudal. The pectoral is large, its length being equal to the distance 
from the tip of the snout to the first gill-opening; its inner angle is 
rounded, and the fin does not reach nearly to below the fleshy part of the 
first dorsal. The ventral is placed very far back, a tliird of its base lying 
posterior to the root of the second dorsal spine. Caudal deep, with a 
pronounced lower lobe. 

Scales .—The scales on the tip of the snout are granular, forming 
mosaic; those on other parts of the head and the whole of the body and 
fins are imbricate, strongly tricarinate, and tricuspid. 

The lateral ridges and cusps as strong as the median 
ones, but not quite so long. Each scale has numerous 
(up to 8) roots. 

Colour .—Uniform dark brown. 

Length (a female), 1,414 mm. 

The anterior position of the eyo, the greater relative, 
length of the pectoral (insertod midway between the 
snout and the first dorsal), the character of the second 
dorsal being longer than the first, and the backward 
position of the ventral, are points of difference between 
this species and C. foliaceus. The teeth also appear 
to be different, the upper series being much larger and more acute and 
disposed in more rows, and the lower ones with a less horizontal cutting- 
edge and a single row only, two rows being figur<xL in C. foliaceus . The 
dermal denticles are apparently more strongly keeled, with more pronounced 
lateral cusps, the latter being not so much smaller than the median one. 
The character of the roots in C. foliaceus has not been described. 

With His Excellency’s kind permission, 1 have dedicated this new spocies 
to Lord Plunket, Governor of the Dominion, recognising his interest in tlio 
Canterbury Museum, and gratefully remembering His Excellency's kindness 
when, as his guest, l accompanied him on his cruise to the southern islands 
of New Zealand in 1907. 

3. Triarcus australis, Hector. Plate XXXVIII, tig. 1. 

This spocies was originally described by Hector* under the genus 
Maurolicus , but Hutton,f noting the presence of scales, removed it to 
Gonostoma. In his Index, however, hoj appears to have overlooked his 
previous note, and reverts to Maurolicus , under which name 1 catalogued 
it. A re-examination of the specimens identified by Hutton, which are 
preserved in the Canterbury Museum, and were taken in the Province of 
Canterbury, reveals the remarkable fact that they possess but three gills, 
instead of the four characteristic of the MaUwpterygii. The association 
with the Gonostomidce may thus be severed; the peculiarity, coupled with 
other features, merits at least generic recognition. 



* Hector, Trans. N.Z. Inst., vii, 1875, p. 250, pi. xi. 
t Hutton, viii, 1876, p. 215, 
t Id ., 44 Index Faunae Novse-Zcalandiee,” 1904, p. 50. 
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TfUARrus, gen. nov. 

Differs from Go nostoma in having only three gills, the dorsal fin not 
bchiud the ventrals, and, the adipose fin low and very long. 

The following is a description of the larger of the two examples :— 

D. 0 ; A. 26 ; V. 8; P. 15 ; C. 22 +10 ; 8c. circ. 26 ; Sc. tr. 5+6. 

Length of head, 3*7 ; height of body, 4*3 in the length; diameter of 
eye, 2*8 ; length of snout, 3*5 ; and interorbital space, 4*6 in the head. 

Head compressed; mouth small, subvertical; lower jaw the longer; 
the maxilla extends to below the middle of the eye ; teeth in the jaws small 
and uniform, extending the whole length of the maxilla; no teeth on the 
vomer or palatines ; no pseudobranchiae. Gills, 3 ; gill-rakers long and 
slender, 29 on the first aich, 22 of which are on the lower limb. 

Body compressed. The dorsal fin commences midway between the 
hinder edge of the eye and the root of the caudal; the length of its base is 
equal to the diameter of the eye, and its longest ray (the second) is one- 
fourth greater. The adipose fin is low, but very long, its base being greater 
than that ol the rayed fin, from which it is separated by a space nearly 
equal to its own length. The anal is long, more than twice the length of 
the dorsal, and it lies entirely behind that fin ; its longest rays are of similar 
height, and those of both fins gradually decrease backwards. The ventral 
is placed immediately beneath the anterior ray of the dorsal, and extends 
to the anal when adpressed. The length of the pectoral is equal to the 
longest dorsal ray. The caudal is forked, and the depth of its peduncle is 
less than the diameter of the eye. 

Scales largo, cycloid, and moderately adherent. There are about 25 in 
the longitudinal, and 5 or 6 in the transverse series. 

The dark (steel-blue) colour of the dorsal surface is sharply defined from 
the silvery sides. The aiea surrounding the photophores is also very dark 
in colour. 

Adopting the nomenclature applied to the Myctophidce, the distribution 
of the photophores may be described as below:—Preorbital: 1, midway 
between tho eye and the end of the snout. Suborbital: 1, behind the 
maxilla. Opercular: 2 on the opercle, and 6 beneath the gill-cover. 
Mandibular: 2 pairs on the mandible—1 near the symphysis, and the other 
much further back ; 5 pairs on the isthmus. Thoracic : 5 pairs behind the 
opercle aud parallel to its border, 12 pairs in advance of the ventral; also a 
series of 9 on each side, placed much higher and in the same horizontal 
lino as the suborbital and lower opercular pores. Ventral: 6 pairs, the 
Becond one being below the level of the others. Anal: 25 pairs, a break 
between the 17th and 18th, occurring over the last anal ray; the anterior 
poTe of the anal series is over the first anal ray, and placed high ; the second 
pore is also higher than tho following ones, which form an even and regular 
line. Caudal: none. 

Length, 61 mm. 


4. Centrolophus huttoni, sp. nov. 

Mr. A. D. Goodall, of Kaikoura, recently advised me that he had caught 
a large sunfish, which was accompanied by a number of “ pilots.” He 
sent me two ot the latter, and wrote as follows : Respecting the sunfish, 
I noticed its back fin just awash with the water, and when it lay over on its 
side I steamed up and harpooned it. It must have weighed several hundred 
13*—Trans. 
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pounds, aud was about 6 ft. long. I attempted to tow it home, but was 
compelled by heavy sea and head wind to cut it adrift. It was accompanied 
by about a dozen small bright-coloured (mauve is as near as T can describe 
it) fish from 8 in. to 15 in. long, which, for want of a better name. 1 called 
* pilots. 9 99 

I find the fishes to be examples of the genus Centroidphnit, and they 
measure 381 mm. and 310mm. in length respectively. I naturally turned 
to C . w ?amicus as the probable species, and also examined a large specimen 
taken at Sumner, near Christchurch, in L903. This latter is preserved in 
the Canterbury Museum, and measures 783 mm. in length ; it was described 
by Hutton and referred to 0. hritannicus . 

In 1902 Regan reviewed the genus, and admitted three species—namely, 
C. britarmiens , C\ ni(je)\ and C. maoriem; he had not, however, seen examples 
of the last-named. Kolombatovic has since named a species ( \ corcytensis* 
but I am not able to consult the description. Leaving this out of the ques¬ 
tion, therefore, the distinguishing differences appear to be slight, and are 
expressed by Regant in his synopsis of the species. 

C. britannicus% is characterized by a larger number of rays in the dorsal 
and anal fins, and by the lateral line having a short curve above the pectoral. 

0. mger§ and C. maoricus\\ agree in respect of the fin-rays, also as regards 
the lateral line; the latter has the posterior half of the dorsal slightly 
emarginate, and has a somewhat shorter pectoral. It may be tound that 
the two are not distinct. 

The Kaikoura specimens substantially agree with (’. niyer, differing 
only in the smaller number of scales in the lateral line, and with this species 
I therefore identify them; and this leads me to think that the character 
of the dorsal rays in C. maoriens may have been an individual or accidental 
featme. 

As already pointed out by Hutton,^ - the Sunnier example is allied to 
0. britannicus; but for the present I propose to regard it as distinct, cha¬ 
racterized by the much greater number of fin-rays, and by the long curve 
of the lateral line. 

B. VII; D. X, 47 ; A. Ill, 35; V. 1, 5; P. L9 ; (\ 15+8. L. lat. 240; 
L. tr. 23 + 60* 

Length of head, 5*2; height of body, 1*8 in tlio length ; diameter of 
eye, 4*6 ; inlororbitai space equal to the length of the snout and 3-9 in the 
head: nostrils confluent, without septum, the orifice with a narrow rod¬ 
like vertical bar ; the cavity is close to the end of the snout, and separated 
from tho eye by a space equal to two-thirds its diameter: the maxilla 
reaches to the front margin of the eye; teeth small, in a single series, very 
regularly disposed. Gills 4, a slit behind the fourth; gill-rakers moderate 
in length, and thick, 5 on the upper and 12 on the lower limb of the first 
arch. No pseudobranchise. * 

The dorsal fin arises above the root of the pectoral, and the length of 
its base is 1*2 in the total; the spines are very low, increase regularly in 


♦Kolombatovic, Glasnik Naravosl., dnizt. sdii, p. 30 {fide Zool. Ree. 1902, 
Pisoes, p. 33). 

t Regan, Atm. Mag. Hat. Hist. (7), x, 1902, p. 194. 
t Gtanther, Ann. Mag. Nat. Hist. (3), vi, 1860, p. 46. 

$ Gmelin, Syst. Nat., ed. xiii, 1789, p, 1321. 

|| Ogilby, Rec. Aust, Mns., ii, 1893, p. 64. 

If Hutton, Trans. N.Z. Inst., xxxvi, 1904, p. 149. 
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length, and merge into the rays ; beyond the middle of the tin the rays 
decrease in length, and the fin terminates about two eye-diameters in 
advance of the caudal. The anal arises a little posterior to the middle of 
the dorsal, and its base is somewhat more than half the basal length of 
that fin. The ventral is very short (perhaps a character of the adult), 
being but an eye-diameter in length. The length of the pectoral i, half 
that of the head. Caudal large and deeply forked, the peduncle compressed, 
its depth less than a third the length of the head. 

The scales are cycloid, very small, and rather deciduous, leaving well- 
marked pits. Opercles scaly, the rest of the head closely beset with pores. 
All the fins scaly, the greater part of the dorsal and anal being thus covered. 
The lateral line forms a low arch over the pectoral, and with a less-marked 
curve joins the straight portion over the origin of the anal. 

Colour faded. 

Length, 776 mm. 

The features of the four forms* may, adopting M \ Regan’s synopsis, be 
expressed as follows :— 

a. Lateral line with a short tune. D. 45 ; A 30 .. .. (\ In tan mat s. 

no. Lateral line with a rather long turve. 
b. i). 37-41; A. 23-25. 

r. Dorsal fin rounded .. .. .. .. V iu</cr 

cc. Dorsal tin slightly einai gmate m its posterior halt .. (\ mionnis. 

bb. I). 57; A 38 .. .. .. .. .. (' huttoni . 

5. Cheimarrichthys fosteri, Haast. Plate XXXVIII, fig. 2. 

Last year Mr. Edgar F. 8tead brought to me a small fresh-water fish 
which, though he is an ardent angler, was unknown to him. I found it to be 
an example of Cheimarrichthys fasten, described by Dr. Haast in a paper 
presented to this Institute in 1874-. The original specimens Avere taken in 
the Otira River, on the western slopes of the dividing-range, “ where that 
alpine torrent leaves its picturesque gorge ”; hence the generic name, 
signifying “ torrent-fish.'” Mr. Stead obtained his example in the Rakaia, 
an eastern river, and I have since accompanied him to the scene of his 
capture, for the purpose of obtaining some idea of the habits of the fish. 

After arriving near the mouth of the Rakaia River we waded several 
streams alternating with flax ( Phornmm ), cabbage-trees (and toitoi), and 
reached an arm of the river. By means of a punt and some strenuous 
pulling we landed on the further side; but another branch had to be crossed, 
thigh-deop, by wading. The rushing water was, however, safely negotiated, 
and here, m a veritable torrent, the fishes were said to live. 

A small net, used after the manner of a seine and weighted with a length 
of chain, was the instrument of capture. So strong was the rush of water 
over the boulders that the net could not be used against the stream, and the 
opposite course was perforce adopted. At the time of our visit the water 
was so cloudy that nothing could be seen in it, but on successive hauls of 
the net several specimens of the fish were obtained. 

A notice in the local Press brought me further examples from other 
eastern rivers—namely, the Ashley and Hurunui; and I was also told that 
they weTe known as “ shark bullies,” in allusion to the inferior position of 
the mouth, coupled with some resemblance to the gobies, commonly called 
“ bullies.” 

The general conformation of the fish reminds one of a ground-shark, the 
under-surface being remarkably flat, apparently to enable the fish to keep 
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close to the bottom, heading up-stroam. The ventral fins are large and 
muscular, and may, indeed, be used lor clasping stones; while the tail as 
would naturally be expected m a fish living in rushing waters, is large and 
powerful. The pectoral, also, has its longest rays in the lower half of the 
tin. 

As above noted, Ilaast bestowed the name i'hchnanichthys in 1871. 
In the same year fcUuvage used the lortn ChimimchthijH lor an Indian 
Siluioid. This latter being of actual later date was superseded by KucMo - 
glanis , given by Regan in 1907. 

Neither the original description nor figure of (\ fasten appear to be quite 
accurate: for example, the number of dorsal spines is stated to be 3, whereas 
4, the correct number, are shown in the illustration ; the 1 pectoral and 
ventral are shown too far apart ; and the very peculiar colour-markings 
are not hinted at, either in the description or figure. Under those circum¬ 
stances, the following description and accompanying figure will be useful. 

Haast placed the genus Vhehmnichthys under the Tutchinid<r as then 
constituted, but recently Boulenger* lias studied the somewhat hetero¬ 
geneous assemblage, and has so narrowed tiie family down that it includes 
the single genus Trachnus only, winch differs fundamentally, however, 
only by having tlic second sub orbital produced in an internal lamina sup¬ 
porting the globe of the eye. Chematrichthys does not possess this sub¬ 
ocular lamina, and Boulenger associates it with Leptoscapus and other 
genera to form the family Leptoscopidw. To the osteological characters 
already ascertained I may mention that the vertebra? number 33. 

Cheimarrichtiiys. 

Family Leptoscopidce. Scapular foramen wholly in the hypercoracoid; 
pterygials well developed, separate ; no subocular lamina ; ventrals jugular; 
head and body anteriorly depressed ; tail compressed; mouth moderate, 
slightly oblique; the upper jaw overhanging the lower; teeth villifonn, in 
the jaws and on the vomer ; eyes suporo-lateral; dorsal fin subcontinuous, 
the spinous poition short and low ; head naked ; body with ctenoid scales, 
lateral line nearly straight; gill-membranes free from the isthmus. 

Ch'imarrichthys fasten, Haast. 

Trans. N.Z. Inst., vi, 1874, p. 103, pi. xviii, 

B. VII; 1). IV, 20; A. 11; V, 1, 5; l\ 15; V. 12 + x ; L. lat. 50; 
L. tr. oirc. 10-10. 

Length of head, 3-7; height ot body, 4-3 (or rather less than the width of 
the head); length of caudal, 4-5 in the total; diameter of eye, 5 ; length 
of snout, 2-2 ; interorbital space, 6-5 in the head. 

The head is very broad arid markedly depressed, the lower surface fiat; 
the interorbital space is flat, and in profile forms an obtuse angle with the 
snout; the eyes cut the profile, and are directed as much upwards as 
laterally; the nostrils, two on each side, are large round openings with 
fleshy rims, the rim being highest behind on the anterior pore, and highest 
in front on the posterior one; they lie close together, a short distance in 
front of the eye, and each pair is separated from its fellow by a space equal 
to the interorbital; the mouth is moderate, non-protractile, with large 

* Boulenger, Ann. Mag. Nat. Hist. (7), viii, 1901, p. 201. 
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fleshy lips; the maxillary, which can be almost wholly concealed by the 
premaxillary and suborbital, does not extend to beneath the anterior border 
of the eye. Gill-openings wide; gills 4, a slit behind the fourth; gill- 
rakers rather short, 9 in number, on the first arch, 7 being on the lower 
limb. 

The dorsal fin arises behind the insertion of the pectorals ; the 4 spines 
are very low, lengthening slightly backwards, but the last one is> only half 
the diameter of the eye ; the rays are long anteriorly, and decrease regu¬ 
larly, the last being equal to the length of the eye ; the third ray is the 
longest, being two-thirds the length of the head. The anal originates be¬ 
neath the seventh ray of the dorsal, and terminates very slightly in advance 
of the end of that fin ; the rays are thickened, and free at their tips. The 
pectoral is triangular, its lower edge rounded ; counting from above, the 
twelfth ray is the longest, and is nearly as long as the head; all are 
divided. The ventral is very large and muscular, with a broad insertion ; 
it does not reach the vent. The caudal is slightly emarginate, its peduncle 
deep, being 2*2 in the head. 

Scales. —The head is naked ; the space from the occiput to the anterior 
dorsal rays down to the origin of the lateral line is covered with extremely 
small scales ; the lower surface of the body backward to the origin of the 
anal, and including the area around the lower bast' of the pectoral fin, 
covered with similar scales ; the larger scales, which occupy the lest of the 
body, are finely ctenoid ; the free portion of the individual scale is scallop¬ 
shaped, and its inserted edge is rectangular and truncate, the caudal scales 
being longer than those of the body ; the lateral line runs almost straight 
from the operde to the middle of the caudal; the tubes are quite horizontal. 

Colours. —Grevish-olive above, sides yellowish, lips and under-surface 
delicate pink (white in preservative). Three dark-grey broad oblique bars 
descend from the hack foiward, but do not reach the ventral surface ; they 
are darkest behind, and are evenly graduated, the hinder edge being black 
and sharply defined; this edge is succeeded by a white line, which gives 
place to yellow, then to brown, forming the bar described. The hinder edge 
of the first bar passes from beneath the middle of the dorsal rays in a line 
towards the vent; that of the the second from beneath the last dorsal ray 
towards the middle of the anal; the hinder edge of the third bar is more 
nearly vertical, and passes across the upper base of the tail. The markings 
of M the fins form lines, due to spots on the rays; there are about 4 lines 
on the dorsal, 5 on the pectoral, and 3 broken rows on the ventral, the inner 
ray being unspotted. The anal has a single row of dark intramarginal 
spots ; tlio caudal bears 5 rows, the anterior one being especially character¬ 
istic, forming a 3-shaped figure, with the central projection directed forward. 
The markings on the head are not well defined ; but a bar between the eye3 
and a V-shapcd mark below the eye may be traced in some examples. 

Length of specimen, 112 mm. 


EXPLANATION OF PLATES XXXVII AND XXXVIII. 

Plate NXXVIL 
Cnitropho? u*s plunkrti. 

Plate XXXVIII. 

Fig. 1. Triarcus austral. 

Fig. 2. ChtitnarjicJifht/s fosUn. 
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Art. XL1X. —The Pipiwkarauroa, tn Bumze (Uickoo (Chalcococtyx: lucidns), 
and an Account of its Habits. 

By Eobkrt Fuj.ton, M.D. 

[Head bcfoie the Otaqo Institute, Sth Jam, 1909.j 

The bronze tuckoo is probably a native of New Guinea, and annually 
migrates to New Zealand, passing through or near Ne%\ Caledonia, the 
Kcnnadecs, Norfolk Ibland, and, striking the coast from the western ocean, 
traverses the islands, and even goes further on, appearing at the Chatham 
and the Macquarie Islands (1) a day or so later, thus loaning an additional 
link in the large chain of evidence as to the original land-conned ion of the 
various islands forming what is known as the New Zealand plateau. That 
the birds come over the ocean from the north-west I will present evidence 
later on ; but I would like to point out that they have been recorded at Lord 
Howe Island. After sojourning with us for a lew months, and producing 
a considerable number of young ones, these summer visitors quietly return 
to their home in the tropics. 

To the Maoris the cuckoos have been known as “ the birds of llawaiki,” 
and even the name “ pipiwharauroa ” is used alike lor the bronze cuckoo 
and for the constellation of the ark or canoe (2)—a distinct evidence that 
at one time it was known to the Natives to have some dim connection with 
those far-ofC lands from which their first canoes came. The meaning of the 
name has puzzled me, and I have several suggestions to put forward on 
this point. A derivation that seems possible to me is “ pipirau whawharua ” 
— 'pi'pirau means “ some portion of the spirit-world,” and whawharua “ a 
mother or ancestress ”—that is to say, this curious cuckoo is a bird whose 
mother we know nothing about, but who we think comes from some por¬ 
tion of the spirit-world. The word “ pipi ” is used for the large cockle¬ 
shell, then for the two halves separate, then for a double canoe: “the 
mother or ancestress who came in the double canoe.” 1 need not multiply 
instances, but I hope that some of our Maori scholars will look up this 
poiut, and make quite clear whether the name came with the Maoris from 
some far-away islands, or whether it is a comparatively new name formed 
from some word or words having reference to the habits of the bird. 

Another name for the bird is “ whenakonako.” Whenako is a robber, 
and nako is to dig or scratch (2). This may mean “ the robber who digs his 
way into the earth,” or merely “ robber,” with a repetition of the last two 
syllables. The Maoris were well acquainted with the bird, with its curious 
appearance and disappearance, its evidence of early spring-time, and its 
detestable habit of inflicting its young upon other birds; but it is strange 
that, so far as I can gather, they have not put on record any observations 
of its destruction of its foster-brothers or sisters, though this could hardly 
escape the notice of such keen students of nature. The bronze cuckoo was 
first described by Forster (1) in 1872, who called it Cuculrn nitens , the 
glistening cuckoo, or the poupouarouro of the Natives. Gmelin (1) called 
it Quculus hicidus in 1790; Lesson altered the name to Chalcites lucidus; 
Gray, from Dieffenbach’s specimens, used the name Chrysococcyx lucidus, 
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and this name was used until the last ten. years, when the present name 
Chalcoeoceyx lucidus was adopted by modem naturalists. 

The Rev. William Yate (4), in his “ Account of New Zealand,” published 
in 1835, makes the remarkable mistake of contusing the two cuckoos, for he 
says, kk The kohapiroa is one of the sweetest songsters of the woods, but is 
only heard for about four months in the height of summer. It secures itself 
during the winter months among stones, or in the holes m the puriri-tree, 
and does not leave its retreat until all danger of being overtaken with cold 
has passed away. The pipiwawaroa is a bird of passage, supposed to come 
from the islands north of New Zealand ; but the Natives assure us that it 
retires in winter into holes in trees or crevices in the rocks, and does not 
fly away into winter quarters in other and warmer climes. It is a small 
bird of very beautiful plumage ; green, white, purple, and gold are the pie- 
vailing colours. It has no song, is easily caught, and feeds upon the small 
insects found upon the kauri-tree.” 

Polaek (5), who visited New Zealand, and published in 1839 his “ Travels 
and Adventures in New Zealand,” says, “ Parasitic cuckoos are also found 
with various plumage, many of them entirely black in an atramentous 
covering, others variegated in green, white, and yellow ; some may be seen 
beautifully attired in golden-green annulets mixed with black, adding a 
richness to the verdant green common to the birds of Java.” A great deal 
of what Polaek has written is incorrect, as was that of the Rev. William 
Yate, to whom I have referred. Polaek says of the kohapiroa, l£ This little 
fellow is remarkable for taking particular care of itself, never leaving its 
retreat until the cold winds from the south have ceased to blow. It fills the 
bushes with melodious notes, only equalled by musical bells.” 

Little reliance can be placed upon the information of these two writers, 
who were, so far as our birds are concerned, no observers ; but when we 
come to Dieflenbach’s “ Travels in New Zealand” (6) in 1843 we have tlie 
work of a true naturalist. His terse description of the birds, and Gray’s 
classification, are all that can bo desired ; but he is evidently puzzled by 
some of Yale's inaccuracies. 

The Rev. Mr. Taylor (7), in 1870, published his lk Te Ika a Maui,” and 
informs us as follows : “ The piwarauroa (Chrysococcyx htcidus) is the other 
cuckoo, which is also a bird of passage. Its breast is white, the feathers 
being fringed with green and gold; the back is green, gold, and bronze; 
the feathers under the tail are white, spotted witli brown. It has a very 
peculiar shrill note, but when first heard in August its cry is feeble. There 
is a saying tiiat if it continues to cry k kui, kui,” it will be a cold summer ; 
but if it sings ‘ witi, witi, ora,” it will be a warm season.” 

TTutton’s “ Catalogue of the Birds of New Zealand,” (8) published in 
1871, describes the whistler, or pipiuwaroa, gives careful measurements, 
and says, “ Migratory. Loaves New Zealand in the winter, and is found in 
Australia, Tasmania, New Caledonia, Java, and Sumatra.” Three years 
later Buller (9) published his first edition of his f ‘ History of the Birds of 
New Zealand,” and evidently copied Hutton’s description of the bronze 
cuckoo, as his wording is identical. His “ Manual of the Birds of New Zea¬ 
land ” came out in 1882, but that ‘and later publications threw no fresh 
light on the subject, and it was not until 1904, when Hutton and Drummond’s 
“ Animals of New Zealand ” appeared (10), iliat any new details as to the 
economy of this bird were made available. Among many interesting points 
in this book is the statement that the bronze cuckoo is found in New Zealand, 
Norfolk Island, Cape York Peninsula; but that in this habitat it is rare. If 
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you turn to CUmpbeH’h “ Nests and Eggs of Australian -Birds (11), published 
m 1900, you will hud the habitat for Ckalcococeyjr lucid us extends down 
the east of Australia to Tasmania and New Zealand. One correspondent 
who lived for many years in north Taranaki, and knew the bird well, and 
had, in iatt, for years noted the dates of its arrival, WTiling from Perth, 
Western Australia, says that “ the bird w r as very common there m Decem¬ 
ber, 1908, especially on the Darling Range*, on the west coast (12), 

In Australia it is called the “ broad-billed bronze (uckoo,” to distinguish 
it from the <f narrow-billed (Chalcococnjx basalts) and the “bronze 51 
( C . playosus), Campbell (13) confines our bird to the habitat mentioned, 
and does not say that it is considered migratory to the tropical regions; 
but when he speaks of C. playosus, the one most closely allied to our bird, 
he mentions that it is found in southern Now Guinea and the adjacent 
islands right up to the Holomon Archipelago. The narrow-billed {0. basalts) 
has also a range right up to Timor, Java, and Malacca ; so that it is extremely 
probable, though not yet determined, that our bird (C. lucid us) also comes 
from some place to the north of Australia, probably Now Guinea. It is 
much more likely that the birds come from a largo continent like Ncw r 
Guinea than from some scattered islands in the Pacific ; and the fact that 
the bird has the Australian range before mentioned entirely disposes of the 
idea that New Caledonia is its wintering-place. New Caledonia may be a 
stopping-place, but there is no doubt in my mind that New Guinea will be 
found to be their home, and that the two land-bridges—one down through 
New Caledonia, Kermadecs, Norfolk Island, to Now Zealand and the 
Chathams; the other down northern and eastern Austialia to Tasmania— 
satisfactorily account for their presence in Australia and New Zealand. 

It is quite possible that the Australian individuals are stragglers who 
have been blown a little to the west at the time of starting from New Guinea, 
have struck the coast of Australia, and have come straight on down Cape 
York Peninsula, instead of winging their way on towards New Caledonia. 
It is curious and most interesting that (\ playosus, which does not reach us 
here, but is very common throughout Australia, is occasionally found m New 
Caledonia; and the same explanation accounts for that. The birds have 
in that case started off a little too far to the east, have flown on as far as 
New Caledonia, but, having no land-bridge memory to bring them on to 
New Zealand, have remained there. The flight from New Guinea to Now 
Caledonia is quite as long as anything they have ever made to Australia, 
and quite enough to satisfy their migratory instinct. Our own birds, how¬ 
ever, accustomed to a much longer journey, wing their way right on to our 
islands, rarely even stopping at New Caledonia. 

I have seen it mentioned somewhere, but cannot lay my hands on the 
reference, that migratory birds of the passerine order have been frequently- 
seen to rest on the water on fine smooth days, and in this way the terrific 
strain of the journey may be lessened. In a recent number of the Ibis (14) 
I read of a tremendous flight of swallows and other birds clustering and 
resting on one of the big P. and 0. liners on her way through the Red Sea. 
This is a most curious circumstance, seeing that there is land on both sides, 
and the birds had been really flying over land for some hundreds of miles. 
The migratory instinct, which seems to us most strange, is in the adult bird 
caused by the need for getting from one place where food is becoming scarce 
to another where the climate is wanner or more suitable for the upbringing 
of young, and food is more easily attainable at that time of the year. This, 
with the inherited memory of past flights to a suitable locality, accounts 
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for the action ot the adult birds; but what a mystery is before our eyes 
when we think of tho young, newly fledged birds leaving this country and 
starting to wing their way back to New Guinea—unguided by their parents, 
who have left before them—accompanied only by a number of young 
birds as ignorant as themselves of the locality ol the winter home in the 
tropics! Still more mysterious is this when we read of a young cuckoo, 
kept m a state of captivity, and prevented from migrating at the proper 
season, entranced, as it were, in an instinct of migrating, keeping up for 
hours an apparent flight over a trackless ocean. 

Benjamin Kidd (15) says of the English cuckoo, “Some years ago I 
had the good fortune to iear from tho beginning a specimen of the young 
of the common cuckoo. As my young cuckoo became full grown it was 
gradually attuned by nature for its wonderful migratory flight. The cuckoo 
travels in its annual migrations enormous distances over land and sea, 
sometimes from the extreme north oi Europe across the Equator into the 
Southern Hemisphere. In this case there is no room for thinking that the 
young birds And their way as the result of any teaching from the older 
birds of the kind, for these leave many weeks later than the older birds, 
and so travel apart. As the season waned, and the rime for the migration 
of my young cuckoo approached and passed, its behaviour grew interesting. 
The biTd always became very restless in the evening. Being much attached 
to me, it generally settled at last, so as to bo near me, on the stationery- 
case on the table on which I was writing, in the dim light thrown by the 
upper surface of the green shade of the reading-lamp by which I worked. 
Heie, as the horns wore on, the same tiling happened every night. After 
<\ shoit interval the muscles of the wings began to quiver, this action being 
to all appearance involuntary. The movement gradually increased, the 
bird otherwise remaining quite still, until it grew to a noiseless but rapid 
fanning motion of the kind that one sees in a moth when drying its wings 
on emerging from the chrysalis. This movement tended to grow both in 
degree and intensity, and it generally lasted as long as I sat up during the 
night. In the early stages of this mood the bird responded when I spoke 
to it, but in time it ceased to do so, and became lost in a kind of trance, 
with eyes open and wings ceaselessly moving. Brain, muscles, nervous 
system, and will all seemed to be inhibited by the stimulus that excited it. 
The bird became, as it were, locked in the passion of that sense by which 
the movement of flying was thus stimulated. It was one of the strangest 
sights I hud ever witnessed—this young migratory creature of the air, which 
had never been out of my house, and which had never known any of its 
kind, sitting beside mo in the gloom of our northern winter and in the dim 
lamplight, by a kind of inherited imagination, yet which was not imagina¬ 
tion in our sense, flying thus through tho night league-long over lands and 
oceans it had never seen.” It would be of extreme interest if some of our 
naturalists would capture and retain some of our young cuckoos of each 
species and endeavour to determine whether the same thing would occur 
here. 

Richard Kearton (16), the well-known writer on birds and their nests, 
says, “ The speed and endurance of some species is remarkable. It is 
asserted that both the common swift and the Virginian plover can travel 
well over two hundred miles an hour, and the former bird is on its untiring 
wings sixteen hours a day. The performances of our “ ocean greyhounds,” 
which have an unlimited amount of coal and water, are paltry in the 
extreme when compared with those of a bird which could easily fly from 
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London to New York durum the light ol u single d<\\\ on a mere thimbleful 
of gnats, or one that um take its breakfast m Canada and its supper in 
Brazil. Sustained powers of flight are chiefly useful to the majontv of 
birds during their migratory journeys. On these occasions they perform 
some astonishing leafs, principally during the night-time, when I have heard 
different species calling to each other as they passed over London. The 
migratory movements of birds are in many respects very curious indeed: 
all breeding movements are m tlie direction of the Poles and auav from 
the Equator. These great spring and autumn movements take place over 
certain well-established tracks or “ ll\-lnios,” and the mysterv of mysteries 
is that during the autumn journey the birds that know nothing about the 
fly-lines from actual experience go first. Out of three hundred and sixty 
different kinds making the Island of Heligoland their stopping-place for a 
rest, m only one single instance do the old birds precede the* young ones, 
and that is the ease of the cuckoo. Migrants from Europe spend the winter 
in Africa as a rule, and it is said that those breeding farthest north in the 
summer fly farthest south in the winter, and that British swallows and 
martins reach Natal and Cape Oniony."’ 

Chalcococcyx lucid us has a number of popular unm* s Ihc bronze-winged, 
shining, glistening, bronze, golden-winged, green, short-tailed, and smaller 
cuckoo ; cuckoo’s mate and dog-wdnstler, or simplv whistler, are also com¬ 
mon terms based on its curious cry. The bronze cuckoo mav he said to be 
one of the most notable of the New Zealand birds, and to have a real his¬ 
torical and geographical value, for it was by observing the habits of the 
bird that naturalists found that Now Zealand participated m the groat 
southern migrations. When Mr. Colonso (17) stated in 1812 that this bird 
was migratory, the furthest distance across the sea that migratory birds 
had been known to fly was from Norway to Scotland, and across the 
eastern Mediterranean Sea from Egypt to the Greek Islands in each case 
a distance of about three hundred miles, involving about eleven hours’ 
continuous flying. When it was asserted that the shining cuckoo traversed 
more than three times that distance of ocean—from New Caledonia to New 
Zealand and the Chatham Islands- it was thought that naturalists here 
had made a mistake. A. R. Wallace, in his 44 Geographical Distribution of 
Animals,” as late as 1876 says, “ This is extremely improbable, especially 
in a country which has still such wide tracts of unsettled land. It is very 
possible that the birds in question may only move from one part of the 
islands to the other.” Hutton and Drummond add, “ It is now fully 
acknowledged, however, that those birds do migrate, and that they are 
among the most notable migratory birds in the world.” 

Early in spring, usually about the last week in September, residents of 
New Zealand from end to end are familiar with the beautifully sustained 
notes ” kui, kui, kui ” of our bronze visitor, jfor a week or two the ” whiti 
whiti, ora,” or the final flourish or trill of “ tiu, tiu, tiu,” is not heard; and, 
just as in England the first notos of the common cuckoo are not what they 
are a few weeks later, so in New Zealand and Australia (18) the first 
arrivals, the males, are either silent or thoir song or call is decidedly shorter 
and more limited than when the breeding soason is in full swing and their 
notes of courtship are more entrancing. Bearing on this question of the 
.shortness of song of the first arrivals, the male birds, no doubt, as is well 
known of migratory birds, having the lead on account of streugth of wing, 
Mr. Campbell says of the pallid cuckoo, " They are first heard about the 
end of August or beginning of September, but so far as my observations 
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go these are preceded by silent birds ol the same species, which may be 
seen about the timber, or perched on fences or telegraph wires, about 
the first week in August. Why these forerunners should be silent, or whether 
they are all of one sex, lias not been ascertained.” A number of our New 
Zealand correspondents confirm this limitation of the call of our bird in the 
first fow weeks of its arrival. 

In good and warm seasons the birds probably come a little earlier, and 
the females arrive on a correspondingly early date. This, of course, 
accounts for the early production oi the full note or song, “ kui, kui, kui. 
whiti, whiti, ora,” in a good and possibly apparently mild season, a point 
in the economy of the bird which the Maori was quick to notice (19). 

Herr Oatkc (20), one of the greatest authorities on migration of birds, 
says that the forerunneis of the spring migration in the Northern Hemi¬ 
sphere are invariably old males ; next come the adult females ; then younger 
males and females; and finally males and females of the previous year. 
Supposing these cuckoos all start at about the same time, the strongest 
birds would obtain a lead by the stream of birds tailing out on a journey 
of this length, and the males, on arrival, would be comparatively quiet 
until the arrival of the females. There is no doubt that the birds take 
advantage of favourable winds, and wait till a favourable wind blows, or 
their instinct may have been adapted in the course of age3 to the exact 
period of the year on which a particular wind blows. The gales of certain 
directions in the Southern Pacific are all fairly punctual, so to speak, and 
are generally on hand when expected. The birds come down from the 
north-west, and strike the coast-line of New Zealand in great numbers, for 
evidence is forthcoming that they are heard almost as early in the south of 
Otago as m the north of Auckland, and the dates on which they are stated 
as being seen and heard throughout the islands do not connect or coincide 
in a manner sufficient to prove to us that the birds reach the far north 
first and gradually work south, though this is, of course, possible. When 
we know that these birds must easily cover five hundred miles a day, it is 
not of much consequence to know what day in September or October they 
arrive at any one particular part of the Dominion. They have been heard 
as early as the 7th September in north Taranaki, and at Tongaporutu, 
forty miles north of New Plymouth, on the 28th September. They have 
been heard as early as the 15th September in Otago, and for many years 
I noted their arrival at West Taieri from the 20th to the 23rd. Reports 
come from many other places during the same week, and they keep on 
arriving and being reported as late as the end of October or even into No¬ 
vember. In quite a number of instances the lighthouse-keepers, to whom 
I specially appealed four or five years ago, have reported the arrival of the 
birds, noting barometer and thermometer and direction of the wind at 
the time, and almost invariably the wind is strong from the north-west. 
Mr. Anderson, at Kahurangi Point Lighthouse, which is half-way between 
Westport and Cape Farewell, says, One arrived on the 6th October; on 
the 13th I saw three.” 

The birds are reported to have been seen in great numbers at Totara. 
an old Maori battlefield two miles south of Shortland, Thames. Mr. Noel 
Buchanan reports it at Collingwood on the 25th September; Mr. Elsdon 
Best at Ruatoki on the 2nd October; Mr. Puckey at Kaitaia on the 
6th October; and Mr. McCulloch at Hastings on the 12th October. 

Mr. Arnold, from the East Cape Lighthouse, says, “ On the night of the 
6th November one bronze cuckoo struck and killed itself against the lantern- 
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panes of the lighthouse ”; and during the next day he noticed one flying 
about the island. It allowed him to get within a few yards of it, so he 
supposed it was pretty well exhausted. The wind for the previous week 
had been from the westward, blowing strong. This bird had come on, 
and almost overshot the island during the night by mistake, or possibly 
was one of those which had previously migrated to the extreme eastern 
portion of the New Zealand plateau—namely, the Chatham Islands—for 
which it was directly heading. 

These references make it fairly clear that the birds arrive in considerable 
numbers by a north-west or westerly wind about the latter end of September, 
and, striking the coast, spread all over the Dominion and on to the out¬ 
lying islands in a few days, or even possibly hours. They keep on arriving 
for several weeks, and, though often been, are not heard for some days after 
their advent. On the outlying parts of the coast they arc seen in greater 
numbers, as these are principal ports of arrival from which the birds spread 
out over the country. 

The birds soon begin their beautiful call of 44 kui, km,” generally at night 
at first, and whether the full song is uttered by the male bird or fomalo, 
or both, has not yet been determined. Tt is possible that the incomplete 
song is that of the male, and the beautiful twittering call with the flourish 
at the end the female’s. This interesting point can only be cleared up by 
getting specimens of these birds during their call. 

It is quite certain that, whether due to losses on the voyage or for some 
other reason not yet understood, the females are always in a considerable 
minority, and that the bronze cuckoo, like parasitic cuckoos and cowbirds 
elsewhere, is polyandrous, and the ventriloquistic whistle which is character¬ 
istic of birds of similar habits all the world over is part 6f the complicated 
scheme of parasitism (22). Those who are interested in this question will 
also find it fully set out and explained in my papers on iho long-tailed 
cuckoo (21). 

With regard to the whistle, I have been standing under a manuka-bush, 
and have heard the bronze cuckoo whistling 44 kui, kui, kui,” and have 
located it to my satisfaction to bo calling from the top of a white-pine 5() to 
100 yards away, and, say, 100 ft. up in the air; then 1 have changed my 
opinion when the second silvery bar began and progressed ; then another 
set of notes, and I have decided that the bird was in a big broadleaf-tree, 
say 50 ft. or more away; then a fresh set of “ kui,” and I have begun to 
wonder if the bird was not in the very bush under which 1 was standing; 
and finally, with the notes welling out into a piercing call, l have found it 
within 5 ft. or 6 ft. of my head, shaking and twittering, with its quivering 
wings half-spread, expressive, as Buller says, “ of a state of highest ocstacy.” 
Now when I hear a cuckoo calling I stand perfectly still and search the 
closest boughs with extreme care, and then I can generally see the bird 
calling quietly and softly, and can almost detect the extra power and 
foTce it puts into its notes by its gradually increasing movement, and 1 
might almost say increasing chest-expansion. The bird seems actually 
to swell itself out much in the way the tui does when he is showing off for 
the benefit of his white-throated consort. This cuckoo’s call is one of the 
most perfect examples of ventriloquism, and the harsh cry of the koekoea 
is thrown out in the same extraordinary manner. 

Touching on the question of polyandry, one correspondent says, “ On 
the 13th October I saw three in a young rata-tree ; one was sitting with its 
wings spread, the other two were chasing each other through the branches.” 
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This was undoubtedly a female bird with two male birds. Exactly the 
same description almost to a word is recorded elsewhere, and has been 
frequently given to mo about the long-tailed cuckoo. On one occasion 
I saw about five or six ; they seemed to be fighting, for they flew close past 
me. As it was the early season, they were probably males fighting for a 
mate.” [Otago Witness .] 

There is another point with regard to the call that must be noted, and 
that is the extraordinary effect it has upon the other birds in the neigh¬ 
bourhood. As soon as the call begins anywhere near a spot where sparrows 
and linnets abound, a chattering and screaming at once is set up, and all 
the birds in the vicinity congregate and hunt the intruder. The tomtit 
and fantail seem to bo veiy much afraid of the cuckoo, and usually retire 
hastily on hearing its cry. A bronze cuckoo has been seen to go into a 
willow-tree in which was a nest of the grey warbler, and the two little birds 
stayed close to the nest absolutely still, as if paralysed with fear, or 
fascinated. The cuckoo flitted about a little, and then flew away, with¬ 
out molesting them or their nest. 

Sometimes the pipiwliarauroa is seen on the topmost branch of a high 
tree, and when it gives forth its note it is at once hunted from its perch 
by tuis and mockers. If it flies away and alights on the highest limb of 
some other high tree—generally a leafless limb—it is again hunted off by 
the tui. Mr. Mahoney, Native teacher at Hiruharama, Waiapu County, 
Hawke’s Bay, says he has heard the bird call, and on running to the window 
has seen it fly away, leaving the sparrows, minahs, yellow-hammers, and 
thrushes discussing his sudden appearance in very excited and indignant 
tones. 

The kingfisher is an enemy, and has been seen chasing the cuckoo from 
tree to tree. It may be taken for granted that this hostility is due as much 
to the bird’s thieving propensities as to its habit of entrusting the hatching 
of its progeny in many instances to other birds. The long-tailed cuckoo (22) 
was similarly charged, and mo3t ornithologists discredited the idea of its 
predatory habits, and said that the hostility of other birds was due to the 
fear of having their nests burdened with a parasite which would soon destroy 
the rightful tenants. Sir Alfred Newton and many others considered the 
accounts of cuckoos being found with eggs in heir bills was no proof of 
stealing—that the whole story was a vulgar error, and that in all cases the 
egg was that of the cuckoo herself. Those of you who have read my papers 
on the long-tailed cuckoo know how I disproved that theory, and showed 
what the biixi does in the way of egg and chick stealing in New Zealand (23). 
Similarly, the few instances I give you about the bronze cuckoo show that 
it also takes eggs from little birds’ nests, but it is not likely that it takes 
chicks, as its size and structure are not suitable for tearing up little birds, 
as does the koekoea, nor is its throat large enough to swallow unfledged 
chicks whole, as that rapacious creature does. 

One correspondent whose letter I have mislaid saw a bronze cuckoo 
in the garden with a blue egg in its claw, and it was pecking at it and eating 
it. Basil Henning, of Akaroa, gives a thoroughly clear account of the 
same thing. He says, “ I wanted a bronze cuckoo for my collection, and, 
while waiting hidden, the 'bird came down to the brown wren’s nest, in 
which were four eggs. It entered the nest and flew off with one egg. When 
I killed the bird the egg was broken. I am certain the bird intended to eat 
the egg, and the egg taken out was the brown wren’s—i.e., brown creeper— 
and exactly the same as the other eggs in the nest.” These two instances, 
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with the evidence of what we know of other cm koos, make it certain that 
Chahococcyx lucidus is predatory. Mr. Potts (24) says, “ The whistler is a 
great insect-eater, and appeals specially fond of the well-known ladybird. 
We are not without certain suspicions that it devours or destroys the eggs 
of other birds.” 

Now, ns to the othei reason for the hatred of the birds generally the 
habit of coolly dropping its eggs into other birds’ nests of this the evidence 
is overwhelming, though no one has as yet seen tin* act of deposition. The 
nronro (Pseudo-geryqonc) has been known to actually hatch out this bird 
from an egg which has been dropped into its little bag-like nest ; and the 
monster thus hatched in many instances heaves out the occupants, or lies 
on top of them, so as to obtain possession of all food and thus starve them. 
I have myself found young warblers alive on the ground beneath the nest 
containing a young bronze cuckoo ; I have replaced the young waiblers, 
and found them dead on the ground next day. I also remember as a very 
small boy being told that one of my brothers, now deceased, had actually 
seen the process of expulsion going on, but I was too young to take any 
interest in it. Now, why is the grey warbler the bird that is most frequently 
selected as a host for this egg—the only bird m our country which builds a 
domed or covered-in nest ? Many of you know Wallace’s description (25) of 
the feeding-area and the breeding-area of migratory birds. Now, in some 
birds the summer breeding-area and the winter feeding-areas coincide -the 
nature of the country is satisfactory, and the supply of food is available all 
the year round ; in others the two areas aie separated by more or less 
wide intervals. New Zealand is the breeding-area, New Guinea probably 
the feeding-area, of this cuckoo, and the construction of the nest of the riro- 
riro leaves no doubt that it, too, in the remote past, came to this end of the 
great continent to breed, still building its pendant nest, so difficult of access 
to the various enemies—snakes, &c.—which it had to face in its tropical 
feeding-area. In all tropical climates there are numbers of birds which 
build pensile nests, adequately protecting their young, aud it is significant 
that the only other one of our birds which has a nest approaching in anv 
degree a pensile nature is the white-eye or Zostcrops of tropical Australia. 
The cuckoo chooses the nest of the warbler—first, because it is a bird tlial 
almost certainly at one time had the same breeding and feeding areas ; 
second, because the young hatched in such a pensile nest have more chance 
of reaching maturity than when hatched elsewhere—eggs deposited in such a 
nest are in comparative darkness, and are less likely to be disturbed, thrown 
out, or deserted. Chicks reared in such a warm, comfortable home have a 
great advantage over birds growing in open, uncovered nests. The proof 
of these points can be seen in the preservation of the riroriro when so many 
of our other little birds have almost disappeared. Sir Walter Buller (26) 
gives an account of the warbler hatching out a young cuckoo, and has a 
plate of the cuckoo in a warbler’s nest; and Potts (24) mentions sixteen 
instances of cuckoos’ eggs taken from the nest of the warbler. 

A correspondent had this season a cuckoo’s egg and several eggs of the 
warbler sent him through Magister’s kind offices. These had been most 
unfortunately removed from the nest instead of being watched for further 
developments. There is no doubt that a number of young cuckoos of either 
species are fed by other birds, and particularly by the grey warblers, which 
have not necessarily hatched them at all, but which, finding them piping 
in distress, take pity on and feed the orphans. This is quite commonly 
observed in Australia (22). Little birds which are never known to hatch 
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out cuckoos have been seen to feed young ones ; not only so, but different 
species of birds have been seen to come to the same cuckoo and feed it one 
after the other. “ During the mouths of October and November it is no 
uncommon sight to see the smaller Australian birds feeding the young 
cuckoos. Even the little Acanthizcv , which are seldom if ever the foster- 
parents ot the pallid cuckoo, join in supplying the wants, which are made 
known bv a peculiar peevish crv. It stops only while ieeding is going on, 
or when the appetite is fully appeased.” So the New Zealand birds the 
makomako, the tui, the warbler, the tomtit, robin, brown deeper, canary, 
the wood-pigeon, and the white-eye are all known to feed the cuckoo bant¬ 
lings, not because they are purely duped, hut very often from a true 
philornithic spirit. It is fairly certain that in those cases where the warblers 
have been seen to feed more than one cuckoo at a time the warbler was a 
foster-feeder only, and not a foster-parent. 

“ On February the 11th my son drew my attention to two young shining 
cuckoos sitting on a branch of a nut-tree being fed by two wrens (probably 
grey warblers). It was most interesting to see how assiduously they 
searched for insects for them, and popped them into the big birds’ mouths 
almost quicker than vour eve (ould take stock of the action. After about 
an hour one wren went away, and, so far as we can discover, never came 
back again, the feeding then devolving on the other bird; and as the day 
wore on she was bullied most unmercifully by the two cuckoos, who kept 
up a constant twittering, and chased her from tree to tree, pecking her if 
she did not bring them food quick enough. She soon had a dishevelled 
appearance from her exertions, and could be seen at odd moments trying 
to preen into order lier dishevelled feathers, when down would swoop one or 
other of the cuckoos and peck at her till she hurriedly hopped or flittered 
from twig to twig, and, returning with lightning-like quickness, popped a 
minute insect into its open mouth. My family watched them being fed 
thus by one wen all that and the next two days, and they have been heard 
but not observed closely to-day. I thought this ease was worth recording, 
as I was of opinion the cuckoo only laid one egg m each nest. It seems 
almost an impossibility for two such large birds to hatch out of so small a 
nest.” No case lias ever been recorded of two cuckoos of the same ago 
coming to maturity in an adopted home; many eases, however, have been 
known in which two cuckoos’ eggs have been hatched, deposited certainly 
by two different cuckoos. In such a case a continual struggle goes on for 
the first few days, ceasing only when the stronger or more adroit succeeds in 
hurling to destruction its companion. Similarly, when warblers with their 
own chicks have been seen feeding young cuckoos, they are not the foster- 
parents, but only foster-feeders. 

The young birds are singularly helpless or lazy, as the following instance 
shows : itf I first became acquainted with this bird in 1888. I was roaming 
about in the bush, and heard it piping as in distress, and discovered him 
being fed by little warblers. Later on I found some in a paddock of clover 
infested with caterpillai*s; the caterpillars were crawling over their feet, 
and yet they cried to the small birds to feed them, and so save themselves 
the labour.” 

A number of other birds are imposed upon—fantails (26), robins, tom¬ 
tits, blackbirds (28), and sparrows (29), as eggs have been found in their 
nests. As is the case with cuckoos elsewhere, the egg varies considerably, 
according to the host imposed upon. The commonly accepted description 
of it is olive-green (29), but white eggs and blue eggs of a curious elongated 
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shape have been found, which, there is no doubt in niv mind, belong to this 
bird. One gentleman says, “Last year while (tearing bush I accidentally 
cut down a tree containing the nest of a riroriro. On examination 1 found 
snugly stowed among the leathers with which the nest was profusely lined, 
three eggs. Two of these were roundish, plump little eggs of a dull-white 
ground with brown spots; the other a long, narrow, blue egg, not bulging 
in the middle, but gradually tapering from end to end, as if intended to be 
carried in the beak of the cuckoo, and so plated in the nest. 01 course, I 
could not say they actually do this, but it is the only way to account for its 
presence in the nest, the aperture being far too small to admit either of the 
New Zealand cuckoos without destroying the whole fabric.” 

I need not go into the question of the variability of cuckoos’ eggs: it 
is well known, and has been discussed for the last fifty years. I need only 
say that particular birds have selected particular hosts for generations, 
and the eggs in these eases have gradually become approximated in size, 
coloration, and spotting to the eggs of the nest-owner. Llow the egg of the 
shining cuckoo is placed in the nest of the warbler is as yet unknown; the 
cuckoo almost certainly lays the egg on the ground and then places it in 
the nest with its beak. 

Mr. Jesse (31) refers to the tact that he has found the egg ol the cuckoo 
in a nest where it is impossible for the bird to have deposited it othei than 
by its bill. The fact of the cuckoo carrying her egg in her bill is now gene¬ 
rally admitted (32). In Tasmania (33) a fresh egg ot the fantail cuckoo 
was found deposited on a bare stump. Doubtless it had been laid there 
by the bird, which was probably disturbed before it could convey it away 
to some suitable nest. 

There have been a few fortunate observers who have actually seen the 
deposition of the egg upon the ground by the cuckoo, who then, taking 
it in her bill, introduces it into the nest (3-f). The most positive evidence 
on this point is that of Adolph Muller, a forester at Gladenbacli, in Darm¬ 
stadt, who says that through a telescope he watched a cuckoo as she laid her 
egg on a bank, and then conveyed the egg in her bill to a wagtail’s nest. 

Having deposited the eggs in various nests, the adult cuckoos roam 
about in little flocks of five or six males to one female. They feed on flies, 
moths, ladybirds, and other insects, until their young ones arc able to fly, 
keeping an eye on. them, occasionally feeding them, and getting ready to 
shepherd them until the time for the return migration. This is quite 
commonly known and recorded, and 1 have referred fully to it in connec¬ 
tion with the long-tailed cuckoo. Allan Hume (35) says, “ I have never 
seen crows feeding fully fledged koe.ls out of the nest, but 1 have repeatedly 
watched adult koels feeding young ones of their own species. I am pretty 
nearly convinced that after laying their eggs the females keep somewhere 
about the locality, and take charge of the young directly they can leave 
the nest; but I never saw more than one young one in the charge of an old 
female.” Another correspondent says, et I once saw a young cuckoo which 
was being fed by two little grey warblers. Then I noticed another cuckoo 
on a branch not far off, and after a little while the little birds fed him also. 
They remained in the same bush all day, and did not mind when you came 
quite close up to them; they kept on feeding them till it was getting dark, 
and next morning I found them again in the same hedge. About 9 o’clock 
there appeared, to my surprise, a third cuckoo. It was bigger than the 
others, and seemed very wild. This one could feed itself already, because 
I noticed it picking things, probably leeches, from the leaves ; but it still 
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wanted to be fed by its foster-parents. I counted five warblers, one on the 
hedge and four feeding the three cuckoos. On the tkiid morning they 
were still on the hedge, but about 10 o’clock they disappeared among the 
trees. When birdnestuig I have found sparrows’ nests with strange eggs 
in them, which I took to belong to the cuckoo.” 

A correspondent from Rotherham says, “ Wo have had two shining 
cuckoos visiting our garden every day for the last week. The birds are, 
one a well-grown young bird, the other an old bird. Their favourite haunt 
is a pear-tree that has suffered rather much from the pear-slug, which they 
seem to enjoy. In the early morning the birds are to be seen among the 
fruit trees. The young one is very tame. I could have caught it with a 
butterfly-net on more than one occasion. I never knew an old bird to stay 
so late as this (21st February), even in Taranaki.” 

Another correspondent says, “ I have often seen a pair of warblers 
feeding a young cuckoo in addition to their own offspring. I do not think 
the cuckoo throws the young warblers out of the nest, for I have often seen 
the parent warblers feeding one cuckoo—never more than one—and two 
young warblers. The parent cuckoos do not seem to eat much during their 
stay here—I have never seen them eat anvthing but an occasional butterfly.” 

A writer from North Taieri tells me that he saw some young cuckoos 
about, the 1st February on a kowhai-tree. The down feathers were still 
there, though only a few to be seen. The plumage was nearly full, the 
green not showing, the copper predominating. Towards the middle of the 
month thev had the first part of the adult cuckoo’s notes, such as the adult 
has in the early part of the season. Rome years ago he saw one or two 
very young birds being fed by warblers, but in this case he saw no foster- 
parents near them. They seemed to be able to get their own supplies. The 
green of the kowhai harmonized with their colour. 

From Mr. W. W. Smith’s (36) account of the hatching of the young 
bronze cuckoo it is evident that the egg which has been deposited in the 
nest of the fantail, robin, or warbler takes about ten or twelve days to 
hatch out, and very soon a tragedy indeed is witnessed. How strange that 
while we have discussed the altruistic spirit in which many little birds 
instinctively feed these peevish little orphans—frequently to the detriment 
or, at any rate, discomfort or partial neglect of their own offspring—yet 
here we have to face the fact that these very chicks have deliberately done 
to death scores of individuals which had as much, if not more, right to live 
than themselves. The young bird, within forty-eight hours of being batched, 
blind and almost helpless, fitted by nature with a peculiar hollow between 
its shoulders (37), spreads its legs, fixes them firmly in the bottom of the 
nest, wriggles first its bead and then its back under one of its companions, 
balances it, and grips it firmly between its shoulders, and gradually heaves 
up, one by one, and pushes out through the opening of the nest, its unfor¬ 
tunate foster brothers and sisters. 

In about ten days the young bird is fully fledged, and fat, having obtained 
as much, if not more, food than a brood of four or five warblers would have 
consumed. It bulges the nest to bursting-point, and probably tears it to 
pieces in its efforts to get out. I can find no evidence on this point, even 
about any of the Australian species, and the only descriptions recorded in 
detail of our birds by the Rev. Mr. Taylor and Mr. W. W. Smith (36) con¬ 
tain the bald statement only, “ quitted the nest.” I wish some of our Aus¬ 
tralian ornithologists would refer to the young of the fantail cuckoo, and 
give us details of their upbringing in the tiny little nest of the Acanthizce. 
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Do many ot these cuckoos perish bv these little nests being carried away 
by the weight of the cuckoo before it can fly ? How soon do they leave the 
nest? And have any instances occurred of the actual discovery of the 
young cuckoo in one of these nests ? The eggs are deposited therein, hut 
are they hatched; and, if so, what is Hie result t Does the cuckoo throw- 
out its mates l How does it get out of the nest, and when ! Mow long 
can the nest support its weight ( 

The movements of the adult cuckoo are quick ; it sometimes tAvists and 
turns in a tree like a flash. At other times l have seen it sitting very quiet 
and perfectly still for a considerable time. The male bird usually selects 
the topmost spray of the tallest trees for its perch during the time it is 
giving utterance to its remarkable call. He seldom remains long in one 
spot, and indulges in a restless jerkv motion of his tail. “ In selecting the 
nest of so early a breeder as the grey warbler as a home for its young it 
secures certain advantages for the benefit of its offspring which should not 
be lost sight of (38). At the period of the. cuckoo's arrival the warbler has 
most probably reared its first brood. Everywhere insect life abounds, so 
that a proper supply of food sufficient for so comparatively large a bird 
can be obtained by its little foster-parents with less labour and more cer¬ 
tainty than could have been secured two months earlier, when several 
birds commenced their breeding arrangement. 55 

The trees that the cuckoos are most fond of are the young kowhais, the 
beautiful light-green feathery leaves forming an oiTeetual concealment for 
a bird whose plumage is closely approximated in colour. Besides this, 
the large moth called the kowhai-moth abounds thereon, with many other 
insects of worth. Another tree cuckoos are fond of is the ngaio, also affected 
by grey warblers and white-eyes. 

The birds consume an enormous amount of flies, gnats, fruit-slugs, 
moths, and butterflies; the capacity of the young is t"emend our, and the 
number of trips made by a warbler or fantail in feeding one of these birds 
is incredible. An adult bird has been seen to chase a trout-fly at the end 
of a fisherman’s line. 

A young bird was sent to me which had been found dead among a 
number of sparrows and linnets which had been killed with poisoned grain ; 
but Dr. Bonham, who examined its crop for me, found no grain, but a great 
number of moths, daddy-long-legs, and caterpillars. The bird must, how¬ 
ever, have taken some morsel of poisoned food, sufficient to kill it. 

The young bird, even fully fledged, lias its head, wings, and back a 
coppery-red colour; this changes in the adult to the well-known bronzy 
green. 

The cuckoos, having continued to lay eggs and to deposit them right up to 
the end of January, begin in February to prepare for their return migration. 
By this time they have moulted, and arc freshly equipped with plumage. 
They have been supplementing their insect food, which they find in abund¬ 
ance on our fruit trees, by acquiring a fondness for fruit. Seeing mockers 
and white-eyes taking fruit, and perhaps themselves pecking at flies or 
caterpillars on the fruit and obtaining an astonishing supply of some new 
sweet substance, they are now becoming fruit-eaters like many other of 
our insect-feeders. Buller (39) scouted my report of a wood-pigeon feeding 
a young koekoea, as he said a pigeon, being berry-feeding, would know 
nothing of the insect-feeding necessary for the cuckoo. Yet hero we have 
an instance of the beginning of a complete change of habit, due to change 
of environment. It is probable that the bird will soon become accustomed 
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to berry-feeding, and, finding sustenance more easily obtainable, fail in 
many cases to migrate in autumn. That this does happen is well known ; 
a number of instances of cuckoos wintering here (40) are recorded. 

A correspondent from Waiki tells us that the birds have been a nuisance 
in his orchard. Writing on the 9th February lie says, “ I watched two 
shining cuckoos—the first pair I have observed here this su mm er-—attacking 
a Burbank plum-tree to-night; they were literally gorged. I do not know 
whether this penchant for fruit is extraordinary, but I send you the facts.’' 

At the end of February most of the old birds have gone "notch so far as 
New Zealand is concerned, but a gentleman from Taranaki who knows the 
birds intimately reports from Hobart. Tasmania, 44 The pipiwharauroa was 
''ery plentiful here during the week ending the 16th February, and its 
joyous note could be heard in every gully. On the 16tli, however, we had 
a very cold snap, with frost, and since then the bird seems to have dis¬ 
appeared entirely. It would be interesting to know if any of your readers* 
have observed anything of the sort in New Zealand.” 

Several authorities (38) say the cuckoo is a very shy bird, and I have 
always fouud it so, but the Maoris say it is easily caught (41). One corre¬ 
spondent says, 44 The golden-backed cuckoo comes here for a short visit 
every spring, and always sits and calls in a tall gum-tree between the house 
and the sheds. After a day or two the birds get bolder, and may be seen 
within 2f‘. or 3 ft. of my face on any little fruit tree close to the verandah. 
It also loves a peach-tree which reaches a few feet above the top of the 
window; and one day, after searching the tree for any grubs, it boldly 
flitted into the room and perched on the furniture quite fearlessly. I 
closed the window, and easily caught it. Not knowing what it \ras. I 
plucked one marked feather, and reopened the window; it flew off my 
hand, and continued its search for food, quite unalarmed. It seemed to 
catch the flies about the room. I have not noticed more than one at a 
time, but it always comes each year.” 

The lighthouse-keeper at Kahurangi says they generally leave in March, 
but ho saw two young birds there in April, 1908. Mr. D. Quinn, from Dog 
Island, says he has seen them at Otakou until the beginning of April. 

There is no evidence as to a gradual return along the islands, though 
this is possible. Bullet (42) says they leave in January, but Captain 
Hutton (43) makes it clear that young ones are often seen in April. He 
says, All the old birds leave the south during the first and second wrecks 
in January, but they do not leave the north until the end of January. 
Some at least of the young birds leave considerably later than their parents, 
as they have been shot in the South Island in April. Their times of ap¬ 
pearance and departure are wonderfully regular in both Islands and the 
Chatham Islands. Outside New Zealand there is little information.” 

The bird breeds in Norfolk Island. Mr. Bell tells me that it is seen, 
though very rarely, at the Kermadecs, and it is probable that its winter 
home is in New Guinea. I have written to New Caledonia and New Guinea, 
and hope next year to have something authentic on this point. 

Before leaving this interesting subject, I should like to state that all 
cuckoos were originally nest-builders, and that the habit of parasitism has 
been slowly acquired. I have gone very fully into this subject elsewhere, 
and have given the various theories advanced for the adoption of this 
strange habit (44). Some of the American cuckoos are non-parasitic, but 
are gradually acquiring parasitism. Cowbirds show all stages of the habit, 
from ordinary nest-building to true parasitism. Our long-tailed cuckoo 
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inflicts lier eggs on many birds, and the tlucks arc fed by the foster-parents 
and other kind-hearted birds, notably the warbler, which does not hatch the 
eags. Now, when we have a habit such ns this, which has been acquired, 
and which is quite different from the original custom of the birds, we expect 
occasionally to have what is know as atavism cropping up -that is, a 
reversion to the original instinct of nest-building. This is exactly nhat 
wo do find with cuckoos in different purls of the world. 

An instance has been recorded (15) of the great spotted cuckoo of Europe 
having built a nest and hatched its young, though the statement w r as at the 
time discredited by ornithologists. The true Indian cuckoos are strictly 
parasitic, and Ilivrococcyx $ parr cronies is considered by most observers to 
be universally so. The Indian cuckoos are seldom seen in pairs, generally 
singly or in small parties; but this particular species is said by Allan 
Hume (46) to be more often seen in pairs than any of the others. That this 
is an evidence of a leaning towards domesticity we find in the interesting 
ia<t that Mr. it. H. Morgan, of the Madras Forestry Department, aveis 
that on ono occasion he watched this species actually build its own nest, 
and that he then removed the eggs, of which four were laid. 

It is reported of the Kermadec Islands (17) that a reliable observer there 
has seen old long-tailed cuckoos feeding their young, and he considers that 
they build their own nest and bring up their young themselves. There is 
no doubt in my mind that in those cases where a pair of cuckoos are seen 
together with a number of young ones, the cuckoos have 1 hatched out their 
brood. There is a strong impression in my mind that the group of fully 
fledged young birds seen by themselves at North Taien, able to feed them¬ 
selves, and having no foster-parents near them, were a brood that had 
been hatched out together and brought up by their own parents. 

In addition to this, cuckoos very often feed young birds. Mr. Ivy (48) 
gives several instances of African cuckoos lurking about nests, and ho saw 
two adult birds (Coccystes glandarius) with five young ones all flying to¬ 
gether. This may have been a pair which had mated, built a nest, and 
hatched out their young; bub Mr. Ivy was of the opinion that the old 
birds had merely collected their brood previous to migrating. 

A gentleman from Nelson, well known 1o myself to be a thoroughly 
reliable observer, has sent me tho following interesting letter, dated the 
25th September, 1908: “ I have had exceptional opportunities of becoming 
acquainted with the habits of our native birds, extending over a period 
of nearly fifty years. Last summer 1 was prospecting on the Wautui River 
a week or two before Christmas, and I noticed a pair of these bronze cuckoos 
close to the camp. 1 watched them candidly, and they seemed to spend all 
their time catching flies over a still pool in the river, and continually flying 
into the bush in one direction. My mate and I spent, considerable time day 
after day trying to find the nest, but could not do so. At last, one morning 
about daylight, we saw seven of them all round the same pool—five of them 
were obviously very young, as they could only fly a very short distance at a 
time. The five young ones would sit on a branch, often the same branoh, 
side by side, and would not change from the position for quite a long time, 
the old birds continually feeding them, but never the same one twice in 
succession. This went on for about two or three weeks, every day the 
youngsters becoming more like the old birds, and taking longer flights. 
At last, about a month from the time we first saw them, they disappeared, 
and we never saw them again. Some days after they left I quite accident¬ 
ally found what I feel certain was their nest. It was in a dry cabbage-tree, 
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under a leaning dead stump about 6 ft. from the ground, and concealed by 
leaves and rubbish. In and about the nest we found feathers that I am 
sure once belonged to the old birds. In this instance the whole thing was 
so (dear that it left no doubt in my mind as to their mode of rearing their 
young.” This is a very circumstantial account of the reversion to the 
habit of nest-building in this pair of birds. The lack of pairing in the 
ordinary sense of the word leads to parasitism. The action of these two 
birds in pairing, constructing a nest, or at any rato making a place where 
eggs could be laid and hatched, feeding systematically, and afterwards 
teaching five young ones to fly, constitutes one of the most interesting 
facts in the economy of that generally considered parasitic bird the bronze 
cuckoo of New Zealand. 
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Art. L. -The Remarkable Ram fall ami Mel eat oloijij of Waihi. 

By H. B. Dkverkux, RR.Mel.Soe. 

[Hi ad he foie the [uckland In^htnU. 22nd Xonmbei , MI09 ] 

Before entering into the subject-matter of this paper it will be necessary 
to refer to the peculiar topographical features ol the Waihi distuct. 

Waihi, winch is situated on a more or less circular basin, about live 
miles in diameter, and averaging about 350 ft. above sea-level, lies at the 
western end of the Bay ol Plenty. It is Hanked seawards by the high 
abruptly rising coastal range, and to the west-south-west by the Capo Col¬ 
ville Range, which has its highest point in Te Arolm Mountain. Irregular 
ridges bound the basin to the south-east, and on the north-west a moderately 
high range, of irregular features, completes an apparent circle. Several 
isolated hills of moderate height, mostly described as “ barren clay hills,” 
and bearing evidences of the denuding effect of strong westerly winds and 
heavy rainfall, rise from the plain. 

In a meteorological sense, the most notable feature of Waihi is not so 
much the frequency as the intensity of its rainfall. It will be the endea¬ 
vour of the writer to throw some light on the agencies which bring about 
such remarkable records. 

First in importance are those cyclones which come (l) from the neigh¬ 
bourhood of Norfolk Island, and, passing eastward of North Cape, pass to 
the northward of East Cape ; (2) approaching East Cape from about north, 
but passing eastward of it, and when southward of it take a more south¬ 
east direction. As a rule, the track of these systems is well to seaward, 
but sufficiently close to cause very heavy rainfalls. Occasionally the track 
is across the Island, between Taupo and East Capo: this movement is 
accompanied by heavy easterly gales, severe hacking winds, and intense 
Tainfall. This forward movement across the island, however, is the ex¬ 
ception, for the physical features of the land seem to have the power of 
deflecting these storms to seaward. The passage of a cyclone to the east 
is, as a rule, not accompanied by heavy southerly backing winds, for Waihi 
is well sheltered in this respect by the high country to the south and south¬ 
east. 

Again, a common feature of the meteorology of this locality is the 
junction of a westerly wave depression with a cyclone, with the usual effect 



Devereux.— Rainfall and Meteorology of Waihi. 409 

that the wind-force of both systems is neutralised. This fusion is an 
important factor for heavy rainfall, and will be referred to in greater detail. 

The easterly winds of an energetic anticyclonic system often bring 
heavy falls, for the moisture which they gather from the sea is deposited 
on the windward slopes of the ranges. 

Heavy rain from the west is the exception, for the vmds of a depression 
passing westward appear to have deposited much of their moisture on the 
high country of the western Waikato and on the windward slopes of the 
Te Aroha Range. 

Another feature well known in the meteorology of the Dominion is the 
passage of a # series of wave-pressures from the west. These waves bring 
remarkably changeable weather. The winds range from between west- 
north-west and north-west and west and back again towards the west, 
these changes sometimes occurring rapidly. Pressure is also oscillatory, 
sometimes in a marked degree. 

Having described the systems which govern the climate, and the topo¬ 
graphical features, further and detailed reference will be made to the intense 
nature of the rainfall. 

The records have been criticized with some scepticism, and it is well 
to record the fact that for some years two gauges have been exposed— 
an ordinary funnol-and-bottlc pattern, and a Lander and Smith automatic 
recording, eight-day-clock movement—one gauge checking the other. 

The most prolonged precipitation recorded since 1898, when the observa¬ 
tions commenced, was that of January, 1907, when 21 £ in. fell in nine days. 
The records of the Meteorological Office showed the passage of a cyclone of 
great area from the neighbourhood of Norfolk Island, between the North 
Island and the Kermadecs. The cyclone had two minima, and great floods 
were experienced over the Auckland Province—Waihi’s total for the month 
was 25 in., the biggest individual to al for that notable period ; Tauranga’s 
total was 20*94- in. ; Auckland’s approximately 8 in. 

The two most remarkable falls recorded locally occurred during the 
present year, and invite special comment. The first was recorded to 29tli 
March, and the second to 3rd July. The rates of fall are shown in the 
diagram on p. 410. 

In the first instance, the fall of 29th Mai eh was due to the passage of 
a cyclone of unusual extent, which approached East Cape fioin about north, 
and, traversing the east coast of both Islands, caused very heavy falls. The 
barogram of the 29th was remarkable for its w r aviform trace, and it may be 
that the air-waves propagated by such a disturbance can be transmitted a 
very considerable distance. The rainfall w r as intense within certain limits, 
as the rates show; the heaviest precipitation appears to have been con¬ 
fined to the coastal hills. A visit to the coast soon afterwards showed the 
tremendous nature of the fall, which must have been double that which 
was recorded at the station, three miles and a half distant. In one par¬ 
ticular valley the destruction was unique. Residents state that the water 
came down in a wall 20 ft. high, bringing with it large trees with the soil 
adhering to the roots; large boulders, one weighing over a ton; and 
thousands of yards of soil and gravel. Most of the debris was carried right 
down to the sandhills, through which the stream had cut a fresh outlet. 
It was evident that the damming-up of watercourses and the subsequent 
release of the obstructions was not the sole cause of the remarkable damage : 
eye-witnesses state that the rain was flowing down the slopes in cascades. 
At 1 p.m. there was a single electrical discharge on the coastal range of 
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the natuie of a thundubolt The shock was bevei e, and the phenomenon 
would appeal not to h ive been connected with the * iiougli” of the c yolone, 
but to have been due to an atmospheric upliea\al on a laige sc lie the 
outcome of excessive w ive motion It is piobable tint some of the ic 
maikably intense i unfall ucoidcd on this elite was due to cloud-bursts” 
The sh\ of the pievious day indie ited < onsidcnbh wive motion <1110 
stiatub (pilhum) ovoilying long lines of w mfoim <unmlo sttatus mugmg 
into patches, at mtnvals of vciy pionounud }>o< k> ” clouds sud to be 
an infallible sign of stoim m the Oiknc \s 

The stoim of the 3id July was still moie umaikabli, md was i&souated 
with the heaviest casteily gale molded since 18 ( )S The buogi ipluc cuive 


Inches 



Gbafh showinc Rurs oi PncnnmoN w Wvrni on 20111 Mcivcii \nd 
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ilbo displaved wave motion, and depicted the sudden diop m piessuie 
which occurud about 3pm- 1 decline of fittcen-lmndiedths m fifteen 
minutes. This movement was accompanied by wind backing to south¬ 
east, aud the most intense ram mended June, 1 15 in falling m thirty 
mmutes The baiogiam suggests the fcnmation of a small * satellite,” 
oftset fiom the paient system, appaiently tomadic in nature The passage 
of this system was followed by unpjovmg conditions and by nightfall the 
doudb changed movement fiom noith, again evidencing the fubion of a 
westeily wave-depression with the low piessuie The glass showed no in¬ 
clination to lecover until the 5th, and antic yc Ionic pLessurc was not lestoied 
till the 7th If cyclonic foimation is a tiue circle, then the baiometer 
should regain the height JEiom which it had fallen, and it is evident when 
this movement is unduly retarded that theie must be more than one low- 
pressure system existent 

Before concluding, leference is made to a remaikable cigar-shaped cloud 
which forms over Waihi during high west-south-west winds, sometimes five 
miles m length. This cloud, which has been observed by Davis, Hann, and 
others elsewhere, and which is described as analogous to the “standing 
wave” produced by running water on the surface of shallow and rocky 
streams, appears to be m continual motion, but m reality is stationary, 
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and forms to leeward of the Te Aroha Range. It is often a remarkable 
spectacle in an otherwise cloudless sky. 

Reference is also made to the occurrence of “ foehn ’’-like winds from 
the north-west in early spring. It is not certain whether these winds 
blow in front oi an advancing disturbance or whether they are due to the 
influence of high countrv. The ranges to the north-west are of only mod¬ 
erate height. Certain it is that these winds bring a marked increase in 
temperature, and have the parching characteristics of the foehn. 

Conclusion. 

It would appear that the cause of the remarkable rainfall of Waihi may 
be found in—(1) its nearness to the ocean; (2) its situation as regards the 
track of cyclonic storms ; (3) its topographical features ; (4) Nos. 2 and 3 
operating in combination. 

Hann has shown how mountainous districts often produce “ islands ” 
of heavier and more frequent rainfall, and that the precipitation does not 
begin at the foot of the ranges but at some distance therefrom: local 
observations confirm this. 

It may be well to note that Athenree, situated five miles distant to the 
south-east, almost invariably recorded smaller rainfalls during the passage 
of a storm. This feature can, no doubt, be accounted for when it is stated 
that the slope of the land from the sea afc this latter station is small, and 
it presents no bold features. 

Frequent reference has been made to the passage of wave-depressions* 
in conjunction with cyclones as a factor for heavy precipitation. Helmholtz! 
has found that atmospheric waves or undulations may exist on a most 
gigantic scale, in wliich the wave-length is several kilometres, and so great 
is the amplitude that when they occur at elevations of one or even more 
kilometres above the earth’s surface their action is felt at the ground. 
This explanation would appear to account for the waviform barographie 
trace hereinbefore referred to, and which is generally coincident with in¬ 
termittent wind-gusts and heavier bursts of rain. Since the upheaval of 
air in the truly mountainous waves must amount to hundreds'of metres, 
causing a mixture of air-lavers, it is easy to conceive that precipitation 
would occur; and this impulse would accelerate and extend higher up¬ 
wards the movement already begun. 

It may be that the passage of a wave-depression concurrently with a 
cyclonic area would set up wave-interferences attended with breaking ” 
phenomena. Helmholtz explains that the counterparts in the air of 
breaking spraying water-waves would cause a mixture of air-layers. HannJ 
has shown how saturated layers of air, being forced to rise, expand, and by 
expansion become cooled below the dew-point. If this process, already 
begun, is accelerated, further cooling would result, and it is easy to conceive 
of the enormous quantities of rain which may fall under these conditions. 


EXPLANATION OF PLATE XXXIX. 

The upper part of the plate is the barogram for the week ending 5th April, 1909. 
In the lower part of the plate the Waihi record of 3rd July, 1909, shows similar 
waviform trace and sudden fall to that of the St. Louis tornado of 27th May, 1896. 


* Captain Edwin, Trans. N.Z. Inst., vol. xxxvii, p* 557. 
t Waldo, “ Modem Meteorology,” p. 335. 
j Hann, “ Handbook of Climatology.” 
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Art. LI.— i'aptam Dumont D'U mile's Visit to Whamjarei, Waitemaia, 
and the Thames in 1827. 

Translated from the French* by & Percy Smith, F.R.U.S. 

[Read bfjm( the Auckland ImUtnU, 22nd Xoumbvr* 1001).| 

We left the “Astrolabe" oil Tokomam Bay, north of Gisborne, alter 
having visited Tologa Bay (see Transactions, vol. xli, p. 130), and will now 
rake up her further voyage to the north, and describe the visit of the 
French expedition to the Waitomata, the present site of Auckland, in 1827. 

After leaving Tokomaru there are no incidents of particular interest 
until the corvette reached the Great Barrier Island, though she sighted 
White Island and many of the other groups of islands in the Bay of Plenty, 
and nearly suffered shipwreck on the Mercury Islands during a violent storm. 

As in the previous cases, the translator’s notes appear within square 
brackets [ ]. 

D’Urville’s intercourse with the Ngatai-Paoa Tribe of Maoris at the 
Tamaki is of peculiar interest; and, moreover, his meeting with Rgngi- 
tuke’s expedition at Whangaroi has served to fix the exact date of an 
important event in the history of the Auckland isthmus, the full history of 
which is to be found in “ The Peopling of the North " and the " Wars of the 
Northern against the Southern Tribes in the Nineteenth Century," pub¬ 
lished by the Polynesian Society. 

With regard to D’Urville’s claim to have been the discoverer of the 
Manukau Harbour, we must, in fairness, deprive the celebrated Frenchman 
of that honour, for it was Marsden (with whom was the Rev. Mr. JButler) 
who first visited those waters, as the following extract from lus MS. journal, 
now in the possession of Dr. Hocken, who has very kindly sent me a copy, 
will prove 4 * November 3rd, 1820. . . . when 1 went to the top of a 

very high conical hill [Mount Wellington, or Maunga-reiJ, near the settle¬ 
ment [Mauiim inn, across the water from Panmure]. From its summit may 
be seen both the western and the eastern shores of New Zealand. One river 
[the Manukau] which ran into the western ocean seemed to join the Wyeto- 
matta [Waitemata] and the Mugoea [Mokoia ; really Tamaki, Mokoia being 
the basin south of Panmure] Rivers, as l could not see any land that 
separated them [Otahuliu isthmus would be invisible from Mount Wel¬ 
lington]. On inquiry, I learnt that one river [Wai-uku] which I saw ran 
towards Wyekotta [Waikato], and the other was called Manukou [Manukau], 
which fell into the sea oil the west side." ... On the 9th November, 
“ wishing to ascertain whether the River Manukou did unite with the Magoea 
River or the Wyetematta, I determined to proceed immediately to Manukou 
to satisfy myself on that head. . . . We reached Manukou in the 
evening. . . . We found an extensive harbour, and saw the Heads 
at the distance of about 5 leagues. ... I informed him that the object 
of my visit was to examine the Harbour of Manukou, and that we intended 


* Voyage de la corvette V Astrolabe, execute par ordre du Roi, pendant les ann6es 
1826, 1827, 1828, sons le oommandement de M. J. Dumont D’Urvillo (Paris, 1833), 
vol. ii, p. Ill et ssq. 
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to go down to the Heads to see it there was an entrance for ships.” . . . 

10th November: 44 Though the communication between the western and 
eastern seas is not entirely complete, yet it is very nearly so. . . . In 

the Manukou there are very extensive shoals and sand-banks, but there 
appeared to be a channel of deep water, but which we were unable to 
examine in the canoe from the strength of the tide, which occasioned too 
great a sea to venture into it with safety. The entrance into the harbour 
is also narrow, and it is probable a bar may be found on the outside, but this 
we could not ascertain, as it would not be safe to go out to sea in a small 
canoe when the swell is so great; within the Heads we had 10 fathoms of 
water.” 

The above clearly proves Marsden to have been the first discoverer of 
Manukau. Apparently lie went clown the harbour to beyond PupoUga 
Point, as the soundings and other things prove. Marsden was there six 
years and a half before the 4< Astrolabe ” entered the Waitemata, a fact 
which D'Urville could not have been aware of. for the above quotations are 
not printed m the “ Missionary Register,” and it was from that source that 
D'Urville obtained the other information as to Marsden's doings which 
he so freely quotes in his third volume. Judging from D’Urville's obser¬ 
vations scattered thioughout his works, he would be the last man to deprive 
a prior discoverer of the credit which is his due. 

With respect to the name 44 Astrolabe Channel,” which D’Urville gave 
to what is now known as the Wailieke Channel, his name must also give 
place to another which had previously been given to it by Major Cruise, of 
the 84th Regiment, who, in the colonial schooner “ Prince Regent,” belonging 
to the New South Wales Government, under the command of Captain Kent, 
entered the Rangitoto Channel on the 21st August, 1820, and thence 
passed along the Wailieke Channel to Coromandel, where H.M. storeship 
of that name was then taking in spars for the Admiralty. On her return 
north the schooner again passed through the channel, and left by way of 
the Motu-ihi Channel on the 3rd September, 1820. Cruise, in his 4f Journal 
of a Ten Months’ Residence in New Zealand,” p. 209, says, 44 The passage 
above mentioned was called 4 Prince Regent's Channel,’ because that vessel 
was the first by which it was known to have been navigated.” Marsden 
also passed up the Wailieke Channel on his way to Kaipara from Coro¬ 
mandel two days before the 44 Prince Regent ” first entered it, but he does 
not appear to have given it a name, and therefore (Yuise’s name, 44 Prince 
Regent’s Channel,” should stand. 

[Visit to Whaxgarei.] 

Chapter XIV [part of page 142]. 

20th February, 1827.—At daybreak the land which had been in view 
all night showed up at less than two leagues’ distance to windward, and 
the whole of the island of Otca [Aotea, Great Barrier] was developed to its 
full extent. It is formed by a chain of elevated mountains, cut up by deep 
ravines, and is generally sterile. A small island situated on the N.E. of 
Otea [Rakitu], which we passed at about two miles and a half distant, offers 
a most arid aspect. On the whole coast of Otea we did not remark any 
indication of inhabitants ; no smoke denoted the presence of human beings. 
By noon we were at a point precisely to the east and less than half a league 
from the north point of Otea. On that side the island is terminated by a 
peninsula, without vegetation, of a brownish colour, and the flanks of which. 
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battered by the sea, have something of a lugubrious though imposing appear¬ 
ance. It is also accompanied by some pointed rocks of singular shape, 
some of which are very slender on top. For thib reason wo gave to that 
part ol Otea the name of Pointe des Aiguilles |still so tailed]. At the same 
time the soundings were 72 fathoms, hard yellow mud. 

As soon as we had passed the Pointe des Aiguilles, we discovered suc¬ 
cessively the numerous islands dispersed at the entrance to the Hay of 
Shouraki [Ilauraki], a view which produced a most picturesque and "ani¬ 
mated scene. Here the work of Cook was again found to be very unexact, 
and a new exploration became indispensable. 

With the wind W.N.W. then prevailing I already flattered myself with 
the hope of doubling the north point of Otea, and ol penetrating into the 
Bay ol Shournki by the channel which lies between that island and Shou- 
tourou [Hauturu, Little Barrier]. A black squall, however, rose in the 
S.W., and prevented mo, and therefore I kept away to starboard. At 
1.30 the squall burst upon us with violence, but it did not last long. Pre¬ 
sently the sky cleared, and the wind returned to the 8.H.W. and obliged me 
to keep outside the islands, and soon after we sighted the Poule et los 
Poussins [Hen and Chickens Isles], just before night. At 12 p.m. a brilliant 
meteor showed in the east for some seconds. 

21st February.—When daylight came we sighted all the land seen the 
previous evening, and at the same time found that the current had driven 
us eight or ten miles to the north. We also commenced to see the Tavriti 
Ralxi (Poor Knights of Cook) [Tawhiti-rahi] and the broken summits of 
Tewara [Bream Head], although distant one and the other nearly twenty- 
five miles. 

At noon we passed, at six miles distant, to the north of the islets, 
apparently uninhabited, of Moko-Hinou [Moko-hinau], The breeze having 
changed to the S.E. and even E.H.E., 1 steered the corvette under all sail 
towards the Harbour of Wangari [Whangarei], where I hoped to cast anchor 
before night. Unfortunately, at the moment when we arrived on the 
meridian of the east group of Moro-Tiri (and it was already 4.30), the breeze 
fell, and barely allowed us to move more than a knot an hour. It was then 
impossible to stand out to sea, and 1 decided, as well as 1 could, to gain the 
anchorage of Wangari, with the sounding-line in hand. We passed at 
less than half a league the narrow and lofty chain (sic) of Moro-Tiri. [The 
Moro-tiri, or Chicken Islands, however, are, comparatively speaking, quite 
low; probably D’Urville means the Hen Island.| On its desert shores 
nothing but the monotonous sound of the* breakers and the fearful cry of 
the sea-birds was heard. 

Up to midnight we had suet essively from 48 to 22 fathoms of water, 
sand, and shells. ... At 4.30 in the morning of the 22nd I laid to; 
and at 6 a.m., having recognised the land at less than three miles off, I 
stood towards Cape Rodney. Soon the sky, up to that time clear, became 
overcast from the east, with a heavy sea, and it appeared as if bad weather 
was again setting in. I did not judge it prudent to expose ourselves to the 
fury of the wind on an open coast, and thought it better to find an anchorage 
in shelter. 

In consequence, I steered towards the head of Wangari Bay, where I 
hoped to place the “ Astrolabe ” under the shelter of Cape Tewara. Unfor¬ 
tunately, we had already fallen too far to leeward, and a bank appeared in 
our route, which obliged us to anchor in the mouth of the bay in a place 
little sheltered against the wind prevailing. 
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Hardly had we anchored when the sky became entirely overcast, and the 
wind blew with force from the 8.E., accompanied by much rain and a heavy 
sea. Nevertheless, it was not long before we distinguished a long war- 
canoe coming from the head of the bay, and approaching us, urged by all 
the vigour of those on board, for they managed their craft with extreme 
ability. It was not without interest to see that long and frail vessel mount¬ 
ing and disappearing alternately over the rough waves. These Natives were 
in the national costume of New Zealand—that is, mats of mouka ( Phor - 
mium tenax) [muka], moie or less thick, with the exception of one indi¬ 
vidual, who was properly dressed m English garments. I at first took him 
for some deserter established amongst the Natives, the more so as he 
accosted the corvette without hesitation, mounted on board, and asked 
for the rangatira rahi [principal chief], and advanced towards me with 
a deliberate air. It was not until I heard him speak, and examined 
his partly tattooed face nearer, that I discovered he was in reality a 
Native. 

Soon, by aid of a language half English, half New-Zealand, often aided 
by significant gestures, 1 came to understand that my guest was named 
Bangui [Rangituke], son of Te Koki, principal chief of Paihia, Bay of 
Islands, whom I had visited four years previously. He said, with pride, 
he was a oompanion of Pomare [killed by Waikato, on the Waipa Eiver, 
in 1826], and, although he concealed part of the truth, I suspected very 
quickly that he was at this time engaged in some military expedition against 
the people of Shouraki Bay. 

One of his lieutenants, named Natai [? Nga-tai], decorated with regular 
tattooage, attracted our attention. The facile pencil of M. de Sainson has 
reproduced with fidelity the features and the moJco [tattooing] of this New 
Zealand warrior (see pi. xliii). [Plate XL.J 

Bangui gave me to understand that he had resided some time at Port 
Jackson, where he had acquired his semi-European manners. In order to 
convince me, he showed me with much gravity a torn sheet of paper, which 
1 at first took for some certificate of a whaling captain. In effect it was a 
certificate, but under the name of two individuals of Sydney, attesting the 
fact that they had lodged Bangui for some days, adding that the latter had 
promised in return io send them some spears, shells, and other objects of 
the country. These two people, in consequence, invited all captains into 
whose hands the paper should fall to remind the bearer of that promise. 
That pleasant invitation amused me much, and I thought that those invited 
would think much more of securing such things for themselves, ratheT than 
for the two comrades of PoTt Jackson. For the rest, I returned to Bangui 
his paper, with a serious air, as if its contents had given mo much informa¬ 
tion about him, and he appeared very well satisfied. 

After having examined for a moment the weather, our ship, and our 
anchorage with as much aplomb as an experienced pilot, he declared that 
we were in a very bad place, that the weather was going to be worse, and 
that our ship would certainly perish if we did not change her position. At 
the same time he indicated the head of the bay, and assured me we 
should be in perfect safety there, and used all his eloquence to persuade me 
to remove tliither. Without doubt he was right, which I knew well; and 
more than he I desired the power to conduct the corvette under the shelter 
of Tewara Peninsula, but the weather which prevailed did not permit me 
to attempt it. Te Bangui, who could not understand my reasons, exerted 
himself to demonstrate the necessity of leaving that anchorage, and added 
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the menace of an approaching shipwreck. Seeing that he could not prevail, 
he sent his cauoe ashore and remained with me himself. 

At inv request he gave me, with intelligence and complaisance, the 
names, ill the language of the country, of the adjacent lands and islands, 
which I have, as usual, substituted for those of (Jook. 

On these coasts, occupied by a people endowed with so much sagacity, 
and who have not left an islet, a rock, or a corner of the land without a 
name, it seems odd to a navigator to see none hut English names, often 
applied without taste. It is much more interesting to use the Native names, 
which are certain to be understood by them, and to be able to indicate 
thereby the places to which ho desires to direct his ship. Without doubt it 
is a sacred duty on the part of the navigator to respect the names given by 
the first discoverer of uninhabited places ; but, everywhere else, I think 
that those of the indigenous people should prevail so soon as they are known. 
A time will come when these names will be the only vestiges of the language 
spoken by the primitive inhabitants. 

Immediately after anchoring, I sent M. Paris to sound all round the ship, 
from the N.W. to the S.W., and determine the limit of the 5-fathom line. 
The result of his operations was that the deep water nearly touched the 
coast. As we were more than two miles distant, it assured me that in case 
of accident we should have plenty of room to drift. 

The weather threatened more and more. At 12,1 attempted to get under 
way to advance farther up the bay : but our capstan, always in bad order, 
slipped at each violent shock of the waves, I feared that the intended 
movement, in place of being advantageous to us, might become fatal, so I 
decided to remain as we were, the more so as the anchor held well, although 
we had at that time only 40 fathoms of chain our. 

The weather being somewhat better at 3 p.m., I sent M. Lottin towards 
the head of the bay to make a survey of it. He returned at 5.30 p.m., 
after having found an excellent anchorage at the entrance of a fine channel, 
which is probably the mouth of the Wangari River. 

Te Rangui had passed the day on board very happily, and decided to 
spend the night with us. But nothing would prevail on him to accompany 
us to the head of Shouraki Bay. The very idea of communicating with 
the inhabitants of that country seemed to cause him much teTror. Neither 
prayers nor promises could conquer his repugnance, nor oven the offer of a 
musket, a bait so powerful to a New-Zcalander.* Ho told me that Tema- 
rangai fTe Marangai], chief of this district, lived on the Wangari; and he 
added that he would go and inform him of our arrival, and invite him to 
bring some hogs, if we would only wait three or four days. 

All night the sea was very heavy, the breeze fresh and uncertain, and 
the heavens overcast. The “ Astrolabe " rolled heavily, but without too 
much strain on her. 

23rd February.—At 5 a.m., seeing that the wind and the sea would not 
permit me to make sail, I wished to profit by the delay to visit the bay 
at the entry of the river, and the encampment of Te Rangui, Followed 
by MM. Quoy, Lottin, Lauvergne, and Te Rangui, I directed the whale¬ 
boat towards the point of sand situated N.N.W. of our anchorage. 

[* Te Rangi and his tribe, Nga-Puhi, had been at war with the Thames tribes for 
many years past; and, indeed, his tribe, binder Honcri, had inflicted such numerous defeats 
on them that it would not have been nafe for Te Ranpi to have shown himself there.— 
Tbanslatob.] 
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On our way thither we met the three canoes of Bangui, which were 
coming off.* The largest was ornamented both fore and aft with plumes 
and tufts of hair, and the whole length of its top-sides sculptured in bas- 
relief, painted in red, often enriched with shell, the whole executed in the 
best New Zealand taste. Bangui addressed some words to his warriors, 
and then insisted on accompanying me in my excursion, though I offered 
to leave him in his canoe. A considerable bank of sand which extends 
nearly a mile out from the coast reduces the entry to Wangan so much 
as not to leave more than half a mile of clear space. The interior offers an 
excellent anchorage, where one would be sheltered in all parts; and the 
south wind, which alone could enter, would not cause much sea, on account 
of the configuration of the adjacent lands. Along the high land towards 
the north 10 and 12 fathoms are found close to the shore. 

The entrance of the river itself has half a mile of width, and expands 
into a vast basin of from two to three miles in width, where ships like ours 
could doubtless enter. We debarked near the north point, and M. Lottin 
and I climbed up to the summit of a ridge which dominated both the 
exterior and interior basins. From that point the eye wandered at will 
over the sombre summits of Tewara, surmounted by sharp peaks often 
disposed like the fingers of the hand, and over the low and sandy flats which 
bordered the opposite side of the channel at my feet [Township of Marsden ; 
landing-place for Waipu], and, above all, over the vast and peaceful basin 
of the waters of Wangari, surrounded on all sides by shores covered with a 
robust vegetation. Pleasant isles elevated themselves on its surface, whilst 
the course of the river disappeared in the mountains situated towards the 
sunset. 

Probably, like all those which have been found up to date in these 
islands, this river, in spite of its imposing aspect at its mouth, is but a laTge 
creek of salt water, ending soon in a torrent more or less voluminous, which 
in summer and at low water often offers but a small stream of water. That 
disposition of the New Zealand rivers, so much in conformity in appearance 
with those of New Holland, arises, I think, from a different cause. In 
New Zealand I attribute it naturally to the extreme irregularity of the soil, 
to the height of the mountains, and, above all, to the little width of the 
islands of which that land is composed, which does not permit the water¬ 
courses to attain any considerable volume before pouring out into the sea. 
It is needless to prove that the same reason is not admissible for the Aus¬ 
tralian Continent. 

Whilst admiring the beauty of the scene spread out before us, and the 
vigour of the vegetation, I was astonished at the silence which reigned on 
all sides, and the absence of all human creatures on a soil so fertile. But 
I recalled to mind the warlike habits of the New-Zealanders, and, above 
all, the wars of extermination which the people of the north declared each 
year against the unhappy tribes of Shouraki Bay. In fact, in rambling 
in the neighbourhood, I soon discovered in the scrub which covered the 
soil the scattered remains of numerous houses. A village had formerly 
occupied that eminence, and its inhabitants had been destroyed, ot had 
fled to the interior to escape the fury of the Bay of Islands tribes, guided 
successively by Korokoro, Pomare, Shongui [Hongi], &c. 

[The Whangarei Natives—Parawhau and other tribes—were generally 
allies of Nga-Puhi of the bay, but not always, and frequent wars between 

* PI. ad 

14—Trans. 
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them have taken place. But the desolation of the country referred to by 
D’Urville was caused by Ngati-Whatua, of Waitemata, who, in 1824, had 
destroyed or driven away most of the inhabitants around Wkangarei Heads. 
See “ Wars of the Northern against the Southern Tribes in the Nineteenth 
Century,” p. 148.] 

Here, in spite of most favourable circumstances for the researches of 
an entomologist—a brilliant sunshine after a long rain—I had occasion to 
remark again the singular paucity of many species of insects on the soil of 
New Zealand—no Ooleoplera , no Lepidoptrra ; nothing but some Onhoptera , 
Hemiptera , and Diptera , such as locusts, crickets, bugs, and dies. The birds 
were more numerous, but very wild. Excellent oysters covered the rocks, 
and large sea-weeds carpeted the intervals between them. 

As soon as M. Lottin had completed his work, which took about an 
hour, I made my way towards Rangui’s camp, which was established on a 
little flat under the flanks of Tewara Peninsula, and sheltered from all 
winds. A rapid glance over his establishment soon convinced me that it 
was but temporary : it was only a flying camp, where that rangatira had 
placed himself with his troop as a vedette awaiting the rest of the army. 
Two ot three huts made of branches served as tents; a great numbeT of 
baskets full of fern-root (ngadoua) [aruhe]; a quantity of fish suspended 
in the air to dry, of which half were decomposed, exhaling a disagree¬ 
able odour; bundles of spears, and sometimes muskets covered with 
mats: behold the baggage of these adventurers ! There were no pigs, 
no appearance of cultivations—nothing but a handsome cock, which I 
purchased. 

As nearly all had gone on board the ship, there only remained on guard 
one man, two or three women, and some children. 

Having questioned Rangui more particularly, after some shifting he 
ended by avowing that he was conducting the advance guard of a military 
expedition directed this year by the people of the Bay of Islands against 
those of Waikato, whose ruin they had sworn. He awaited from day to day 
the arrival of the other chiefs to advauce towards the south. He was 
delighted at hearing that I intended to anchor at Paroa [Bay of Islands]; 
his eyes filled with tears when I said I should see his father, Te Koki,* and 
expressed his pleasure by all sorts of testimonies of friendship. 

As I judged the weather would permit mo to got under way, 1 dissuaded 
Rangui from returning with us, and took leave of him. Half-way back 
I met the three canoes returning ashore. Already I was felicitating myself 
on being disencumbered of our importunate guests during the time we were 
getting under way, when on my arrival I was altogether nouplussed to 
find that six of them remained on board. Instantly I embarked them in 
the whaleboat, and landed them on the nearest point. Nevertheless, this 
caused a delay of two long hours, and it was noon exactly when we got 
under way.f 

* [A great deal is to he learnt about this tuibulent old chief in “ The Life of Arch- 
deaoon Henry Williams,”] 

t [ The expedition of which D’Urville saw the advance guard at Whangarei Heads, 
under the chiefs Te Rangi-tuke and Hori Kingi, about April or May, 1827, was defeated 
neaT Tamaki Heads, Waitemata, by Ngati-Tipa, Ngati-Paoa, and some divisions of 
Waikato, and nearly the whole of the Nga-Puhi were killed. They were led into an 
ambush, and very few escaped back to the Bay of Islands to take the news. (See “ Wars 
of the Northern against the Southern Tribes in the Nineteenth Century,” p. 191.)— 
Translator] 
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[Visit to Waitemata.] 

Chapter XV.—Exploration of Shouraki Bay ; Discovery of the 

Astrolabe Channel. 

We steered to the S.E. with a fine breeze from the north, keeping two and 
three miles off the coast. From the anchorage up to Cape Papai-Outu 
[Paepae-o-tua ; Bream Tail], which forms the southern point of Wangari 
Bay, the coast is low and bare [this low coast fronts the Waipu Settle¬ 
ment], and does not rise until after the cape is passed, where it becomes 
also partly wooded. Beyond that again there is nothing but a series of 
uniform dunes, almost bare, up to four or five miles from Cape Tokatou- 
Wenoua [Toka-tu-Whenua*] (Cape Rodney of Cook). After that the land 
rises again, and is less mournful in appearance. On our left we passed 
the elevated summits of Moro-tiri [Taranga] and the rock Toutourou 
[Tuturu], like an isolated sight on a cannon, without any appearance of 
verdure. 

At 7 p.m. exactly we passed between the Cape Tokatou-Wenoua and 
the high island Shoutourou [Hauturu, Little Barrier], at less than half a 
league from the first, and about six miles from the latter. The point of 
Tokatou-Wenoua is not itself very elevated, and not until four or five miles 
in the interior is it surmounted by a peak of about 150 toises [1,500 ft.] in 
height [Mount Hamilton, Tamahunga]. 

The soundings, which all the afternoon had indicated 32 and 33 fathoms, 
increased to 40 near the cape, although the distance from the coast was 
only half as much as before. After passing it the indications again became 
uniform, of 31 to 33 fathoms, as before, right up to mid-channel between 
the main and Shoutourou. The night was very fine, and we passed it peace¬ 
fully, lying to. 

24th February.—From 4 a.m. I steered to the W.S.W., to approach 
Cape Tokatou-Wenoua. When daylight permitted us to see the land I saw 
that the current had carried us during the night six or seven miles towards 
the Cape Moe-Hao [Moehau] (Cape Colville of Cook). I endeavoured to 
follow the coast as closely as possible, for my intention was to enter amongst 
the islands to the west that Cook had only noticed hastily and in a very 
vague manner, so much was I desirous to complete the work of that great 
navigator. 

Although the wind had become very light', at 8 a.m. we passed opposite 
a projecting point terminated by some islets, and behind which should be 
found an excellent anchorage [Tawharanui Point, just south of Whanga- 
te-au Bay]. An instant after, a reef awash showed right ahead, which we 
passed at 400 toises, whilst M. Guilbert went to reconnoitre it. It is a small 
plateau of little extent, and which offers no danger, having all round it 
17 fathoms of water. 

With a fair wind we passed before a deep bay, which contains many 
islets, bays, and channels. Towards 2 p.m. we passed under full sail 
between an island to port (Tiri-Tiri-Matangui) [Tiritiri-matangi] and a 
peninsula on the right which is only joined to the mainland by a narrow 
isthmus [Whanga-paraoa Peninsula]. In the channel, which is two or 
three miles wide, the soundings decreased regularly from 20 to 17 fathoms. 


* [Near Gape Rodney is a place named Te Waka-tuwhenua, or the Oanoe of the 
lepers.” Here one of the ancient canoes that came from the Eastern Pacifio landed her 
crew, who had the leprosy, and nearly all died soon after landing.— Translator] 

14*—Trans. 
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After this we entered a spacious gulf on the west side of Shouraki Bay, 
where we were obliged to make some bords to approach the land in a N.W. 
direction. 

This fine basin has ten or twelve miles of extent either wav. To the 
8.E. it is bounded by a chain of islands ol moderate height |Rakino, Motu- 
tapu, Rangrtoto, &c.], and well wooded; to the west bv a uniform per¬ 
pendicular coast, sad-lookmg and sterile; to the N.ISf.VV. a large channel 
appears to enter into the land |Te Weiti River]. But I preferred to direct 
my researches towards another opening in the south, which would, accord¬ 
ing to my calculations, allow me to approach the opposite coast of Now 
Zealand, and which appeared to reduce to very little the width of To Ika-Na- 
Mawi [Te Ika-a-Maui] at this point, 1 even thought tlmt there might exist 
here a channel which separated the land into two islands. 

We had not remarked any trace of inhabitants, only two or three smokes 
a long way in the interior. One cannot doubt that t his extreme depopula¬ 
tion arises from the ravages of war. 

The breeze having very much decreased, and changed to the W.S.W. 
in the evening, we let go the anchor in 12 fathoms, soft mud, at four miles 
off the coast. In a few instants the crew had brought up on their lines an 
immense quantity of fish, which was exquisite eating. During the afternoon 
a small hammer-headed shark had followed the corvette. 

25tli February.—The hammocks were stowed at 5 a.m., and a few 
minutes afterwards the “ Astrolabe ” was under sail. The wind having 
become steady in the S.S.W. obliged us still to beat against it, and 1 saw 
that it would take us a good part of the day to attain the pass to the south. 
In order to profit by this, I jumped into the whaleboat with MM. Lot tin, 
Gaimard, and Lesson, to go and explore the interior channels. At a dis¬ 
tance of about half a league we had the pleasure of Booing the “ Astrolabe 99 
sailing the tranquil waters of a basin surrounded by land on all sides, her 
hull lightly balanced on the surface of the waves, her sails softly filled by a 
light breeze, a lively contrast to the absolute silence of nature. Lost in 
the immensity of the ocean, like a point, the mass of a ship takes on all its 
importance as soon as it approaches any object with which it can be com¬ 
pared. The effect which this spectacle produces is perhaps more striking 
still to the navigator who, enclosed within that floating home, finds in its 
ordinarily restricted dimensions the reason of the constraint he feels. 

At the end of two hours we entered the pass which had excited our 
curiosity. On the left is an island (Rnngui-Toto) [Rangitoto], low at its 
extremities, surmounted by a peak in the centre, and of which the flourish¬ 
ing vegetation contrasts in a singular manner with the nakedness of the 
opposite coast. We soon found ourselves in a beautiful interior basin, in 
which wo got 6 to 8 fathoms regularly, and which soon divided into two 
channels: the one turned to the east, of which we could not discern the 
extremity [Waiheke Channel]; the othei*, which ran to the west, seemed to 
us to be land-locked at two or three leagues distant. 

We entered the latter, and debarked oil the light-liand shore. Whilst M. 
Lottiu made a geographical station on the summit of a peak which since last 
evening wc had observed from a long distance [probably Mount Victoria, 
or Takapuna], I cast an eye on the surrounding country. Covered in 
abundance with herbaceous plants, there are some bushes, but no trees. 
Already the heat seemed to have destroyed a great part of the vegetation; 
and the soil, although fertile, seemed to me to be without fresh water, for 
I could only find a pool, which was brackish. Birds were very scarce ; we 
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were only able to shoot a few species on the shore ; we did, however, notice 
a quail analogous to that of Europe. All along that beach we felt a heat 
to which we had not been accustomed since our arrival oil the New Zealand 
coast. 

At half an hour after noon we re-embarked to cross the arm of the sea, 
and landed on the southern shore. At the side of the water we found an 
abandoned village, composed of over a hundred houses; but we saw 
they were merely huts built of branches, constructed solely to serve as a 
temporary shelter for the Natives on their great fishing excursions, or on 
borne military expedition. ,!t 

Always occupied with the idea that the ocean would be found at a 
short distance to the south, I resolved to cross the narrow isthmus which 
separated it from us, or at least reach a mount distant about two leagues 
[? Mount Eden], from the summit of which I hoped to discover the two seas. 
I took Simonet with me, and MM. Lottin and Gaimard, to whom I com¬ 
municated my project, and who wished to accompany me. Their society 
was as useful as agreeable, for in traversing these unknown solitudes one 
runs the risk of meeting at any moment with savages whose intentions 
might be suspected. For the rest, I placed confidence in the fact that I 
carried nothing that might excite their cupidity. Simonet alone had an 
indifferent gun. 

We were at first favoured by a little well-trodden path, which led pre¬ 
cisely in the direction I wanted to go. For a long time 1 thought it would 
lead us to some habitation. For about an hour we passed across hillocks 
covered wiili high fern, scrub, and sometimes coppices, cut up by gullies 
in which ran streams of fresh water. To our great regret our path vanished 
by degrees, and ended at a small but thick wood. However, aB we were 
not more than two miles fiom the eminence which I wished to attain, we 
therefore tried to continue our route ; but after half an hour of unheard-of 
efforts and extraordinary fatigue, which barely permitted us to advance 
two hundred paces, we found ourselves in a place so swampy and inter¬ 
laced with ferns, dry shrubs, and brushwood that it became impossible 
to place one foot before the other. In an attempt to proceed farther 
M. Oaimard had a fall, and was near being dangerously hurt.f It became 
necessary to return, a task rendered more difficult on account of our ex¬ 
haustion. The ligneous Veronica, Lcptospenna , Epacrids, and some Cype- 
races, and, above all, the edible fern, formed the principal vegetation of these 
deserts. No trace of cultivation offered to our view. Beyond the path 
which we followed we saw no other vestiges of the presence of man except 
some fallen trees and a few places where the earth had been freshly turned 
over to procure roots of llie fern (ngadoua) [aruhe], one of the principal 
bases of nutriment of the inhabitants of these regions. 

[Apparently D’Urville passed from the harbour through what is now 
Parnell, and the place lie finally turned back from was the wood and 
swampy ground that formerly existed on the site of the present Newmarket.] 

* [It seems probable that the point where D’Urville landed was either in Judge’s 
or St. George’s Bay. None of the Ngati-Whatua were living about the Waitemata 
at that period, having abandoned the country and gone to lower Waikato and Manukau, 
in consequence of their great defeat at the Battle of Te Ika-a-ranga-mr, in February, 
1826, at the hands of Hongi.— Tbanslatob.] 

fSee note 14 [extract fiom 3Vt. Gaimard’s journal, of no particular inteiest. 
Translator]. 
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From the neighbouring heights we remarked 1 hat the channel where 
our boat was left debouched to the west into a large basin which extended 
indefinitely to the north [the upper Waitemata]. ft is verv probable that 
the latter communicates with the channel we had observed the previous 
evening in the N.N.W. of our anchorage \( the Weiti River]. Kvervthing 
indicates that in these parts the island lka na Maui |Te Ika-u-Mmii| is 
cutup hv many channels and creeks, which lorm hays and harbours, some 
better than the others. 

Towards half past 3 we quitted those parts, and an hour afterwards 
we were on board. Profiting by the favouring tide, ML .lacquimot had 
brought the corvette to the entry of the pass between Rangui-Toto and the 
land of Toka-Pouni [Takapuna, Mount Victoria; the north head is Taka- 
runga]. As soon as the whaleboat was hoisted in l hauled the tacks to star¬ 
board, having decided to enter the eastern channel. Aided by a line breeze 
from the S.W., I quickly doubled to windward the island Ranum-Toto, and 
at twenty-five minutes past 5, at the moment when we passed its southern 
point, at less than 300 toises, the sounding-line, which was dropped alter¬ 
nately and continuously on either side, showed diminished soundings from 
6 to 5, 5J, and even 4- fathoms. 1 luffed up, in spite of breakers which en¬ 
circled us on the south, when the soundings gave us (>, and afterwards 
augmented up to 8 fathoms. At 0.30 p.m. 1 saw myself surrounded bv 
land in all directions, and the channel was much contracted. Fearing to 
fall into a place less favourable to anchor, and not wishing to go any farther, 
I let go the starboard anchor in 8 fathoms, muddy bottom. Twenty 
fathoms of chain sufficed to place us in a position without anxiety. The 
night was very fair, and I was able to enjoy a perfect repose.* 

26th February.—At 5 a.m., impatient to pursue our discoveries, and 
with a slight breeze from the S.W., accompanying charming weather, [ 
made sail in order to advance farther up the channel into which we had 
penetrated. But the wind, after veering to the 8. and N.W., suddenly fell 
altogether, at 7.30 a.m., and left us in a dead calm. At the same time 
three canoes, which we had long since seen coming from the south shore, ar¬ 
rived alongside. I soon learned that they belonged to Bangui |Rungi-hua], 
chief of these parts ; he himself, dressed in a Scotch tunic f? kilt], was in the 
largest of the canoes. On my invitation he mounted on board at once, 
and without distrust, and advanced towards me with a grave and assured 
pace, and offered me the salutation of etiquette (shonyui) \homji\. I ordered 
that all his warriors should remain in their canoe, and only permitted him 
and his brother and companion-in-arms, Tawiti (Tawhiti, or Where], to 
come on board, which did not seem to cause him any repugnance. 

Te Bangui, whose height was 5 ft. 9 in., wns a very fine man in every 
sense of the word; his gait was noble and imposing; and his features, 
though ornamented with numerous furrows—marks of his rank—exprossed 
an air of calm confidence and dignity in a remarkable degree. It was not 
long before we became the best friends in the world, and, during the course 
of the long conversation we had, the following are the principal things I 
was able to catch: The Natives of Shouraki [Hauraki] arc in continual 
war with the people of the north, who come each year to ravage their 
territories. The firearms give an immense advantage to the latter, and 
Bangui testified the most lively desire to obtain some for his tribe. A 

♦See note 15 [being an extract from M. Qnoy’b journal, which is of no interest 
except that ho mentions the volcanic nature of the Hiinounding country.—-T ranslator]* 
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year has barely passed since be fought with guns against the redoubtable 
Pomare. After having exchanged several shots, Pomare had finally suc¬ 
cumbed. As is the custom, his body was devoured on the field of battle, 
and his head, prepared in mokomokai, was conserved in the Waikato Pa, 
the principal fortress of flic league of the people of Shouraki Bay. I could 
have become its owner for a few pounds of powder; it was only necessary 
to wait four or live days, the time required to send a messenger to bring 
the head from Waikato. That proposition was assuredly very seducing to 
me, and I should have been pleased to have taken to Europe the skin [or 
head] of a warrior so famous in these antarctic regions. Unfortunately, 
the exploration of Now Zealand was only a secondary object of the expedi¬ 
tion, and my instructions were to proceed to the tropics. 

[Pomare, the celebrated Nga-Puhi warrior and leader, had been killed 
near To Bore, on the Waipa branch of the Waikato, in about the month of 
•March, 182fi, together with almost the whole of his war-party, only some 
half a dozen men escaping to carry back the news to their homes. The 
expedition of Tc Rangi-tuke that D’Urville saw at Wangarei was organized 
to obtain revenge for Porrmre’s death. Te Rangi and Tawhiti’s tribe, 
Ngati-Paoa, assisted at the death of Pomare.] 

Bangui and Tawiti, impressed with the desire to satisfy my curiosity, 
gave me also the names of the districts, channels, and islands surrounding 
us. It is thus that the following names figure on our chart —namely, 
Bangui-Tot o [Rangitoto] for the volcanic island situated N.W. of the 
anchorage; Taka-Pouni |Takapuna] for the shore opposite; Wai-Tamata 
[Waitemata] for the channel to the west; Wai-Mogoia [Mokoia, an old 
pa near Pan mure; Tamaki is the name of the channel], a channel to tho 
south ; and Wai-Boa [ Wairoa River] for a third, situated to the east. They 
confirmed the fact that the Wai-Tamata did not communicate with the 
western sea ; but they repeated several times, and in a positive manner, 
that in following the course of the Wai-Mogoia one arrived at a place only 
separated by a very short distance from the banks of the Manou-Kao 
[Manukau], a large port situated on the west coast of New Zealand. 

This informal ion appeared to me so important that 1 instantly con¬ 
ceived the project of verifying its truth. I immediately proposed to Bangui 
to remain on board with Tawiti, whilst I sent some one of our officers to 
Manoukao under the escort of his warriors, lie consented with such good 
grace and with such an open air (hat 1 thought there would not be the least 
danger for my companions. In consequence, I let go the anchor at no 
great distance from the plaec where we had passed the night; and after¬ 
wards, at fi a.m., the whaleboat, under the orders of M. Lottin, accompanied 
by MM. (iuilbert, (Jaimard, Bertrand, and Faraguet, departed. A guide 
supplied by Bangui was charged to conduct them, and to make them re¬ 
spected in the name of that chief. 

M. Lottin had orders to proceed as far as Manoukao to reconnoitre 
the western sea, but so arranging his proceedings as to return by night. 
The greatest care on their part, in their dealings with the Natives, was 
impressed upon them. Too many fatal catastrophics, dating from the 
discovery hy T&sman up to the taking of the “ Boyd ” at Wangaroa 
[Whangaroa, 1809], have sadly signalised the presence of Europeans in 
these parts for mo to be perfectly tranquil as to the disposition of these 
people, as easy to irritate as they are barbarous in their vengeance. 

At the same time l sent the yawl, under the orders of the boatswain, 
to obtain wood on a little island adjacent, named Eoreha [Motu-Korohu ; 
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Brown’s Island]. Its summit is in form oi 11 orator, and the worm found 
at its base attests that its origin is equally volcanic, although it is to-day 
almost entirely coveied with a thick carpet oi very given herbs. 

Bangui had breakfast with me, and comported lumsell decenth <it table ; 
afterwards lie sent all his people and the canoes ashore, remaining alone 
with Tawiti on board. Amongst the things which he told me, the lollowing 
are what I noted with much care: Ho had no knowledge of ain but three 
vessels that had visited these parts before ours- viz., the “ Koroman” 
(“Coromandel,” Captain Downie), “ Pateriki ” (without doubt, Irom what I 
afterwards gathered, the “Saint Patrick,” with M. Dillon): lastly, the 
“ Louisiann,” which I supposed to he an American. [Major Cruise, m the 
“Prince Begent,” was in these parts in 1820.] This last ran aground and 
nearly perished in trying to pass through the Paku | Pakihij Channel. The 
district of Tumaki, which lies on the banka of the Mogoia, recognises for 
principal chiefs Rangui, Kaiwaka, and Tawiti, whilst Manoukao is under g 
great chief named Toupaiu [Tu-paea, a leading chief of Ngati-Tipa, of lower 
Waikato], whom my two guests called their father. No doubt this is only 
a title of respect or adoption, since they explained later that their true father 
was Houpa [To Haupa], a powerful chief formerly established near the 
mouth of the Wai-Kahourounga [probably Kauueranga, River Thames], 
but who had succumbed, with a great number of his warriors, in ail epidemic 
which they attribute to the anger of the Hod of the English. [Probably 
this epidemic is that known as “ Te Ariki,” introduced by H.M.S. “Coro¬ 
mandel” in 1820, when she discovered the harbour named after her, and 
which epidemic spread through nearly the whole ot New Zealand, carrying 
off very many thousand people. Mr. Marsdon was on board her at the time.] 
In their superstitious ideas it was the appearance of Mr. Marsdon amongst 
them, and the intercession of that tohuneja or powerful prophet, that pro¬ 
cured for them this terrible affliction ; but they could not assign any special 
motive for that absurd opinion. It is known also that during the whole of 
his voyages in this country Mr. Marsdon lived in the most perfect harmony 
with these people. However it may be, thenceforth regarding those parts 
as devoted to the celestial vengeance, the children of Houpa and their com¬ 
panions, placing their old homes under an eternal tapu, established them¬ 
selves more to the north on the left-hand side of the Hhouraki Hull. All 
that side takes the name of Waro-Kuwa | Whaiekawaj, whilst that on the 
east retains more particularly that of Shouraki. Waikato, situated at 
three or four days’ journey towards the S.S.E., and when* is the arsenal of 
these people, is commanded by Kanawa [Te Kanawa, who was a leading 
but not the principal chief of Waikato at that time. Te Wherowhero was 
the head chief then, and for many veam after], and defended by a thousand 
warriors, who at once march if any news is heard of the arrival of Shongui 
[Hongi] at the Shouraki Bay. Rangui recounted to me the miserable 
death of Hihi [Te Ihi, a noted Nga-Pulii warrior], one of the most redoubt¬ 
able companions of Shongui, who was drowned the preceding year in the 
same basin where we were then anchored. His canoe had capsized during 
a violent squall, and his body became food for the fishes—a destiny the 
most fatal [degrading] in the ideas of this people* 

My guest never ceased telling me with emphasis that he had killed and 
eaten Pomare, showing me with pride his Scotch tunic as a trophy of his 
victory —Exuvias indutus Achilles . [No doubt Te Rangi was present at 
the death of Pomare, for the former’s tribe, Ngati-Paoa, wore, with Ngati- 
Tipa, of Waikato, the principal actors in the affair. But it is always said 
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that Nini, of tho second tnlic, gave Pomais his coup tic grace with a spear.] 
According to my guest, lie v\us preparing the same end for Shongui if the 
Jaiter should dare to oppose him. Nevertheless, when I spoke by chance 
o' Rangui, of P.iihiu, whom L had encountered at Wangari, the boasting 
of my hero diminished all at once, to be replaced by an inquietude very 
marked, and wliidi had something of the comic about it. Me inquired as 
to the trength of his enemy, of his projects, and demanded more than 
twenty times if they would not arrive immediately. All noticed that the 
news cruelly agitated him, and that lie was extremely put out at learning 
that his enemy was so near. Having asked what would be my conduct 
in case Rangui--whom he suniamed Touke [his real name was Rangi-tuke] 
to disdnguish him from himself-came alongside the corvette, I replied 
that, being a Iriend ol all New-Zeulanders, I should do him no harm; but 
that I would not sutler him or any of my guests to be attacked or even 
insulted on my vessel. 1 added that so long as Rangui, of Tamaki, and 
his people were under mv protection no harm could come to them. Thai 
promise gave him pleasure, and appeared somewhat to calm the lively 
Sears that lie entertained. The path that we had followed yesterday T 
found also led to Manoukao, although intercepted here and there. Kai- 
Para [Kaipara], the residence of Mondi-Panga (Muru-paengaJ, celebrated 
< hief of ihose regions, is only distant three days’ journey from Tamaki; 
«md that valorous rangatira, who had so loug resisted Shongui with success, 
had finally succumbed under the blows of the Litter, and had also, with his 
warriors, served him as a repast. [Muni-pa onga, the one chief of Ngati- 
whatua, of Waitcmata and Kaipara, who for many yearn had withstood the 
might of Nga-Puhi, was at last caught, with a few of his followers, at Mahu- 
rangi in 1826 by some of the Kikutu Tribe, oi Ilokianga, and there killed. 
In the days before firearms he was one of the most noted warriors of the 
Maori race. In 1807 he inflicted a serious defeat on Nga-Puhi at Moremu- 
mii, on the beach a little south of Maunganui Bluff, and several times led 
expeditions to Taranaki. Marsden, who visited him at his Kaipara home 
m 1820, gives a pleasing description of this great rangatira.] 

Kapou-Hoka, of whom Touai [Tui, said to be a brother of the well- 
known Korokoro, of the Bay of Islands] some years ago showed me the 
prepared head at Paroa (Bay of Islands], was a brother or elder cousin of 
Bangui’s. I believe that Kanawa, chief of Waikato, was a toapouna 
\tupuna] or grandfather of Rangui, and father of Tawiti [this is not quite 
right; see note at the etui hereof], from whence it follows that the latter 
would be tlie uncle, not a brother of Rangui. In general these titles of 
brother, uncle, or nephew, or even cousin, are often confounded amongst 
these people, and 1 key adopt them as often amongst themselves as did tho 
ancient Romans, adding thus to tho confusion. 

Bangui could only name six of tho principal winds—that is, N.W., 
moudi [viuri] ; N.E., marangai; E., tonga; 8,, hawa-ourou [haua-uru ]; 
W., touaral'i [tuaraJci] ; and N.W., kmraki. Me recited to me the whole 
of the famous chant, the pihe t and was much astonished at my repeating it 
after him by reading it from the grammar [Professor Lee’s “ Grammar 
and Vocabulary,” 1820]. The chief carried as a sceptre a piece of carved 
whalebone, which he called a patou-wairoa f patu-pantoa], which I acquired, 
as also a fine mantle garnished with dogs’ hair, of various colours, belonging 
to Tawiti. The latter had brought his wife* with him, who carried an 


* See pi. lvii. 
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infant in her arms, who appeared to be equally cherished by both parents. 
As we had seen in other parts, the slave girls granted their favours to the 
first-comer for the merest trille, whilst the married women were inaccessible. 
In order to prove the extent of the scruples touching conjugal fidelity, 
M. Gaimard made all sorts of offers to Taw it i to obtain the favours of his 
wife ; that rangatira was deaf to all these seductions, even of the offer of an 
ordinary musket, and contented himself each time by responding, kt Tapou" 
(sacred, defended) [tapn\. But when the doctor came to offer, as a 
pleasantry, a double-barrelled gun, this savage chief, incapable of resisting 
an offer so seducing, pushed his wife into the arms of the stranger, whilst 
he held out the other hand for the gun. Before judging too severely these 
children of nature, it must not be forgotten that in their eyes an arm of that 
kind is to-day a greater prize than a chamberlain’s key, a marshal’s baton, 
or even a Minister’s portfolio, in the eyes of a European. 

As I had already remarked in similar eases at the Bay of Islands, the wife 
of Tawiti showed the greatest repugnance to part with a shark’s tooth 
which she carried in her ear. The only reason she offe ed was that this 
tooth came from a stranger (tangata hr), a response which had often been 
made to me at Paroa. It must follow that these Natives hold singularly 
to souvenirs of friendship which have been left them, if, indeed, it is not the 
effect of a superstitious sentiment. 

At 5 o’clock the canoes returned alongside, bringing an immense 
quantity of fish. These islanders ceded them to the sailors for scraps of 
biscuit, and showed great probity in their bargains. The yawl brought two- 
loads of wood, which was easily procured from Koreha Island. 

The whaleboat returned at 7.15 p.m. with all our voyagers. After 
having ascended the Mogoia [Tamaki] River three or four miles, lliey landed 
on the shore of a narrow isthmus, which they crossed, and then found them¬ 
selves on the basin of Manoukao. They had nothing but praise for the 
proceedings of the Natives, and were received by them with all possible 
honour. I refer the reader to M. Lottin’s account* for details of this 
interesting excursion, and the results of his explorations ; for the rest, it is 
now proved that the island of Ika-Na-Mawi in that part is reduced to a 
very narrow tongue of land [at Otaliuhu]. 

This discovery may become of great interest for any settlement which 
may take place in the bay of Whouraki, and the interest augments the more 
if further reconnaisances demonstrate that the port of Manoukao is sus¬ 
ceptible of receiving ships of a certain size, for such an establishment 
would thus be found within roach of the two seas, both east and west. 

Toupaia [Tupaea], the principal chief, could not come on board till the 
morning; but Inaki, rangatira paraparao ,f who had received the gentle¬ 
men at Manoukao, accompanied them on their return. He was of medium 
height, but very well built, with an expressive face and proud attitude, 
and a truly warlike air. He appeared to bo altogether independent of 
Bangui,^ who on his side affected to treat him with haughtiness. The 
latter did not cease to repeat that Inaki was much inferior in rank, and 
that he was but a rangatira paraparao , allowing also that ho was a very 
brave warrior. I concluded that, as in other countries of the globe, Inaki, 
though inferior to Bangui by birth, had perhaps acquired by his courage 


* Note 18 [at the end hereof J. 

t A title which corresponds to that of first lieutenant of the principal chief, and 
confers on him the function of chief warrior. 
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arul his exploits the right to command the warriors of Manoukao. He pre¬ 
sented me with his baton of command, carved at its extremity, incrustcd 
with shell, and enriched with precious plumes. [Inaki must not bo con¬ 
founded with ITinaki, the principal chief of this branch of Ngati-paoa, who 
was killed at the storming of Mauinaina or Mokoia Pa, near Panmure, by 
Hongi’s war-party in 1821. IIinaki was the father of Harata, wife of old 
Epiha Patene (or Jahez Hunting), well known to old Auckland settlers. 
Para pa ran means “ one captured in war,” and, as often happened, pro¬ 
bably Inaki, by his courage as a warrior, had risen to be a leader in war in 
his captor’s tribe.] 

Te Rangui had become* altogether my guest, and slept in my cabin, whilst 
Inaki and Tawiti wore treated on the same footing by the officers. Rangui 
was extended tranquilly on his mattress, and was preparing to sleep, when 
he heard in the adjacent cabin (the officers’ quarters) his two companions 
occupied in negotiating the introduction of some women who had been 
demanded of them. My chief then demanded of me if I also wished the 
same; on my replying in the negative ho heaved a sigh; subsequently, 
supposing me to be asleep, he stole away softly, and went to take part in the 
negotiations of his two companions, in order, no doubt, to participite in. 
the profits which should accrue to them. 

27t.h February. - At 5 a.m., (Wiring to profit by a light breeze from the 
fl.H.W. to continue our work, I had the topsails set, and half an hour after¬ 
wards we were under way to the B.8.B. towards Pakii [Pakihi]. 

Our noble friends, Rangui, Tawiti, and Inaki, before leaving us, promised 
to return and see, us at Shouraki. By means of a ribbon I suspended round 
the necks of Rangui and Inaki medals of the, expedition, in sign of protection 
and friendship, testimony of which they appeared very sensible. Rangui 
having informed me that the passage by Pakii was not safe, and that it was 
necessary to take another, between the islands, offered me one of bis slaves 
(kouki) \hiki cook] to serve as pilot, assuring me that the man knew 
all those localities perfectly. In testifying my thanks to the chief for this 
mark of attention, l was little disposed to place too much confidence in the 
nautical knowledge of such a person, who, after all, could never have piloted 
anything but a canoe, drawing only 2 ft. or 3 ft. of water. 

At. the time when the chiefs embarked in their canoes, an incident 
occurred showing the character of these people. I have already said 
that during all the time the corvette was at anchor off the Mogoia River, 
not only Rangui and the other rangatiras had comport,ed themselves with 
propriety, but also their subjects had trafficked alongside with a good faith 
worthy of praise. As we got under way I was told that one of the Natives 
had taken the lead of the sounding-line, negligently left hanging in the 
chains. Taken in the deed, he returned it without any resistance, and 
hastened to slip away. Addressing Rangui in a loud voice, and with a 
severe tone, to the effect that they were not worthy of being called honest 
men, I said that we would chastise robbers without mercy. That reproach 
and throat appeared to affect him profoundly ; he excused himself by saying 
the crime had been committed without his knowledge by a stranger, a slave. 
Then, with a submissive air, he demanded if I intended to punish him for 
that action. I responded that it was of no consequence this time, and 
wished him good-bye in a friendly way, and turned away to the work of the 
ship. An instant after, the noise of heavy blows and of pitiable cries 
coming from the canoe of Rangui drew my attention to the side. Then I 
saw Rangui and Tawiti both striking a mat which seemed to covet a man. 
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But it was easy to see that these two astute chiefs were only striking the 
side ot the canoe. After having played this farce for some time, Bangui's 
paddle broke, and lie nearly fell over; and he, calling to me, said that he 
had nearly killed the man, and demanded if I was satisfied. I responded 
in the affirmative, laughing to myself at the ruse of these savages- a ruse, 
moreover, of which examples are to be found amongst many people more 
advanced in civilisation. 

Bangui and his companions had often urgently demanded lead to make 
balls with, a request which I was not able to comply with, because we had 
hardly enough for our own use. Without doubt, it was impossible for 
that chief to resist the temptation of possessing such a large piece at once, 
and it was by his orders the lead had been taken. Seeing the larceny 
discovered, he had not hesitated to leave the slave to bare the blame, and 
resolved to appease my anger by a pretence of giving me satisfaction. 

The feeble and variable wind only allowed us to advance very slowly, 
with a depth of from 5 to 6 fathoms, along the pretty island of Wai-Heke. 
In approaching the pass, I sent M. Gruilbort to sound Ihe Pakii Channel, 
and presently the red flag which he hoisted announced that lie had found 
less than 4 fathoms. I then decided to proceed along a channel to port, 
and which my pilot Makara assured me was practicable for our corvette. 
This new channel has not more than half a league of width, and is also 
confined by an islet (Takoupou) [Takupu], situated towards its middle. 
I passed by the northern arm at less than two cables’ length from that rock, 
and not having for a long time more than 4 fathoms under the keel, which 
caused me some anxiety. Presently the depth increased to 7 and 8 fathoms, 
the breeze became fresher from the west, and we sailed rapidly along these 
unknown channels. A pleasant vegetation decorated their shores, offering 
to us at each instant the most agreeable effects of perspective. It was 
thus we navigated during nearly two hours, by islands, sometimes high, 
broken, and covered with magnificent forests, sometimes lower, and car¬ 
peted only with a more modest verdure. 

There is no doubt that it would be easy to find in these agreeable islands 
places well suited for settlement. 1 remarked particularly on the shores of 
Wai-Heke places that seemed to me admirably suited for such establish¬ 
ments. It is vain to repeat that I deeply regretted having 1o leave these 
beautiful places without power to explore them more attentively, and 
without levying a new tribute, from all the natural productions. But time 
pressed, and other work called us far from these coasts. 

I must say that our guide, Makara, in that difficult navigation, showed 
a coolness, an attention, and an intelligence which would have done honour 
to a European pilot. I never found his directions at fault; it was a spec¬ 
tacle as new as it was interesting to us to see a savage, a cannibal, take us 
through these solitary channels like an attentive and devoted pilot. He 
gave me the names of the islands and adja ent lands with much complais¬ 
ance. If I had been better able to understand his language, no doubt I 
should have acquired many important details. He informed me that it 
certainly was the god of the white people who had killed Houpa [Haupa] 
and the other inhabitants of Shourald. When I asked who was the god of 
the white man, he pointed to the binnacle; and it was not for the first time 
these Natives had accorded divine honours to that singular machine, so 
much above the intellectual sphere of a poor savage. 

At 3 p.m. we entered into the Shouraki Bay, a lit le to the south of the 
place winch Cook named <f The Isles of the West.” With a unanimous 
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voice we gave the name of our ship to the tine channel through which we 
had passed m all its extent, and explored with so much success. If one 
wishes to estimate it, starting from the island Tiri-Tiri-Matangi, where our 
discoveries really commenced, the Astrolabe Channel has not less than 
filty miles in length ; hut by making its oiigin at Rangui-Toto, where, re¬ 
stricted between tin 4 two shores that approach one another very nearly, 
it offers at all times tho best anchorages in the world for ships of all dimen¬ 
sions, and from there it presents a development of nearly thirty miles of 
coast, without including the Wai-Tamata branch, to which we were unable 
to assign tho real extent. It is undoubted that one day these channels 
will play a most important rob in navigation, when the Colony of New 
South Wales shall take on the development it is susceptible of. The work 
of the ft Astrolabe/’ until then disdained, will revive in the memory of man 
like that of M. D’Entrecasteaux, which already interests an entire colony 
established on the places which that navigator found originally a complete 
desert [no doubt the author refers to Hobart]. 

At a mile outside where the Astrolabe Channel joins Shouraki Bay is 
an isolated rock, altogether bare, wild, and inhabited by myriads of cor¬ 
morants. The people have given it the name of Tara-Kai (from tara, 
cormorant; and kai, to eat) [Tarakillij. We made a k ‘ station” closo to that 
rock, and afterwards pursued our route to the south, with a light breeze 
from the H.W., changing to the south at (> p.m., which constrained us to 
anchor in 6 fathoms at less than halt a league from the coast of Ware-Kawa 
[Wharekawa], and near a somewhat remarkable cape named Wai-Mango 
[probably near Orore]. 

28th February.—The night was hue and tranquil. The following day, 
at 6 a.m., the “ Astrolabe ” was under sail, and I endeavoured to approach 
the mouth of the Wai-Kahourouaga [Kauaeranga, at the Thames]. But 
the breeze, which at first was E.S.E., varied successively to the S.E. and 
even S.S.W.: this caused mo to renounce the project of advancing towards 
the head of the bay, and at 8.30 a.m. I again anchored in 8 fathoms, mud, 
at about two miles from the shore, and at seven miles and a half from the 
mouth of the river [Thames]. From the anchorage we could distinguish 
clearly the two points of the entrance ; but the head of the bay is no doubt 
nothing but an alluvial plain, and is so low that it was only from the tops 
that tho immense forosts of Podocarpus that cover a large part could be 
seen. As soon as the corvette had anchored, I sent M. Lottin to the ad¬ 
jacent coast to make a geographical “ station,” and at the same time to 
leave our excellent pilot Makara. Although belonging to the slave class, 
or kouki \kuki, derived from the English cook], this young fellow had, 
by his conduct on board, merited our esteem. In parting with him, I 
gratified him with a packet of powder, a large axe, and some other trifles, 
which made him tho happiest of men. He spared neither pressing nor 
promises to determine me to return and see his chiefs, who were about 
returning from Waikato with immense provision of hogs, potatoes, and 
kumaras. Much as I should have desired to prolong my sojourn in these 
interesting parts, the time pressed, and the “ Astrolabe ” had to visit a 
number of other places besides New Zealand. 

In consequence, as soon as the boat returned, wc got under sail, and 
directed our course towards tho Shouraki coast [east coast], to follow it 
closely. It is much more elevated, and, moreover, more abrupt, than that 
of Ware-Kawa, and tho ground is not suitable for cultivation. We may 
remark here that the place where M. Lottin had debarked he found a shore 
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of pebbles on which the sea broke, and beyond Hut a marsh, impracticable, 
and covered with Phormnm . In general, this part of the Shouraki Bay 
cannot compare in appearance and fertility of soil with the shores of the 
Astrolabe Channel. 

At 6.20 p.m., the wind having passed to the N.N.K., and the current 
turned towards the head of the bay, we anchored in 5 fathoms, two miles 
from the shore. All day we had seen a gre.it lire on the Shouraki side; 
but no canoe came out to us, which proves that, tlic tribe inhabiting that 
district is poor and not numerous. [The fact is that the Ngati-Maru and 
other tribes owning this part of the Thames district had mostly been driven 
to the upper Thames by the constant incursions of the Nga-Puhi.] 

1st March.—A fresh breeze from the east blew all night, which we 
profited by at 5.20 a.m. to continue our route, following the coast two or 
three miles distant, so as to seize on all the details. At noon we made 
a “ station ” on the parallel of the northernmost of the Islands of the East, 
of Cook, the Wai-Hao [Waiau, probably— i.e., Coromandel Harbour], Wai- 
Mate [Waimate], Papa-Roa [Paparoa, which is a place on the mainland 
five miles north of Coromandel], and Moutou-Kawao [Motu-Kawau] in the 
Native language. These islands would offer excellent anchorages, as also 
would several well-marked bays along the coast. This latter rapidly rises 
everywhere in escarped mountains covered with forest. The summit, Moe- 
Hao [Moehau],* which ends in the cape of the same name (Cape Colville of 
Cook), is remarkable for its elevation. All this laud seemed to us unin¬ 
habited, and we saw no other smoke but that of which I have already 
spoken. 

We had charming wearUer and a smooth sea; but the breeze, which was 
feeble, only allowed us to advance slowly. All the same, we succeeded in 
getting to the north of the channel formed by Cape Moe-Hao and the island 
of Otea [Aotea], We passed at five miles an island in the channel [Taka- 
pau, otherwise Te-poito-o-te-kupenga-o-Taramai-nuku !], and at 6 p.m. were 
about mid-channel between Shoutourou [Hauturu] and Otea. The calm 
surprised us in that place, and we were obliged to pass the whole night 
directing all our efforts to avoid falling on one or the other. 

Every time we were becalmed the crew caught with lines an astonishing 
quantity of fine fish belonging to the species Dorade unieolor , which are 
excellent eating. It is the same fish that Cook (‘alls “ bream,” and appeared 
to be prodigiously abundant in these parts. Whilst we were at anchor off 
the Mogoia [Tamaki] River, the Natives of Tamaki loaded their canoes in 
the space of a few hours. To-day the crew soon caught hundreds, and 
there was enough to supply each plate with amplo provision. 

2nd March.—At 2 a.m. we found that the current had taken us near 
to the coast of Shoutourou [Hauturu, or Little Barrier], and afterwards 
carried us towards the strait of Moe-Hao. At daylight the calm still pre¬ 
vailed, and we were obliged to remain in the same position. The channel 
which separates the two islands of Shoutourou and Otea has a width of 
seven or eight miles, and appears very safe, with regular soundings of 
30 fathoms. Shoutourou rises rapidly on all sides up to a conical mountain 
of a considerable height, and is easily seen from all parts of Shouraki Bay 
[Hauraki Gulf]. The surf breaks all round it, rendering it difficult for 


* [The Geological Depaitment, quite wrongly, call this mountain “ Te Moehau,” 
which is not the name given to it by Tama-te-Kapua, captain of the “ Arawa ” canoe, 
circa 1350. There is no “ Te ” in the name,— Translator,] 
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small boats to land. It is the same with Otea, of which the coast is even 
steeper, cut up with gullies, and often devoid of vegetation; nevertheless, 
ships would probably find shelter under the little islands situated near the 
larger one. At two or three miles to the south of the west cape of Otea, 
which we named Cape Krusenstern, is a little group of bare rocks, which at 
a distance have the appearance ol canoes under sail, which caused us to 
give it that name. 

3rd March.—A light breeze from the S.W. having arisen, we profited 
by it to advauce on our route towards the north. At midnight, being then 
about three miles to the east of the island Moko-Hinou [Mokohinau, also 
Poko-hinau], I laid to to await daylight. Afterward I steered as much west 
as possible, to regain the coast near Wangari, to continue the explorations 
ended some days before near that point. But the wind remained in the 
west, and I was reduced all day to beat to windward to approach the 
coast. 

[We may leave the “ Astrolabe ” here, with the hope of being able to 
take up the narrative of her visit to the Bay of Islands on another occasion. 

[With respect to the Natives seen at Tamaki by D’Urville, these were 
members of the Ngati-Paoa Tribe, who originally owned all that district. 
D’Urville did not, as might bo expected, get the exact relationship of the 
chiefs whom he met there. Te Tiaupu (or Kaiwaka), a great chief of that 
tribe, was a son of Toto-ka-rowa, as was Tawhiti (or Waero). Bangi is not 
known, unless he was Tawhiti’s son Rangi-pua. These people had a few 
years previously been driven from their homes by Nga-Puhi, under Hongi, 
who had inflicted a disastrous defeat on them at the taking of the pa, 
Mauinaina, situated just across Mokoia basin, to the south of Panmure, 
in 1821. The people that D’Urville saw only visited their old homes 
occasionally to procure fish, &c., for they had migrated to Waikato in 
order to avoid the constant raids of Nga-Puhi. A few months after 
D’Urville’s departure from the Tamaki, the expedition that he saw at 
Whangarei, under Rangi-tuke, met the Ngati-Paoa just inside Tamaki 
Heads, and a great battle ensued, in which Rangi-tuke and all but about 
twenty of his followers were killed. The Ngati-Paoa in this case were 
assisted by the Ngati-Tipa, of Waikato Heads. All the details of these 
troublous times will be found in “ Maori Wars of the Nineteenth Century.”] 


Note 16.— M. Lottin’h Journey to Manukau. 

.... At 9.30 a.m. 1 left in the whaleboat with MM. Guilbert, 
Guimard, and Faraguet. We were about to ascend the Wai-Mogoia and 
verify the assertion of the Natives who affirmed that in that part New 
Zealand could be crossed in a few instants, and then wo should arrive at 
the sea which bathes the west coast. 

At 11 a.m. we entered the river. Above its mouth, confined by a tongue 
of sand, it forms a large basin of a mile and a half in width by two in length, 
where the water is salt; and beyond that, at low water, banks of mud appear, 
obstructing its course, and reducing it to a sinuous channel, of which the 
width varies from 50 to 200 toises, and is only navigable by small boats. 

By noon we had crossed the first basin, and the water became drinkable. 
The sinuosities of the river caused us to pass near a village, or sleeping- 
place (moemoe), situated on the right-hand shore, and named Ourouroa 
[Ururoa]. An immense quantity of fish was drying in the air, extended 



432 


Transactions . 


on frames, and exhaling an insupportable odour. The Natives gathered 
on the summit of the cliff, drawn thither by curiosity, and talked with loud 
voices to our guide as long as the speed of our boat allowed, whilst many 
children followed us along the banks. 

As we advanced the land became lower; ii was covered with lull vege¬ 
tation, and cut up by small streams ol almost stagnant water ; many isolated 
mounts of no great elevation dominated the plain, leealhng the tumuli ol 
Greece. 

At 12.15 the river suddenly terminated in a basin 200 toises wide, and 
beyond it there was nothing hut a streamh t ol water. We disembarked 
oil the mud, leaving M. Faraguet to guard the boat. We were at tins time 
seven miles from the corvette and about three miles and a half in a straight 
line from the mouth of the Mogoiu, the general direction of which is S. -j S.W. 
toN.JN.E. 

At 12.55 we took a path cleared through high vegetation, which appeared 
to be frequently used by the Natives. The lay of the land proven'cd our 
seeing very far ahead, but at 1.50 p.m. w r e found ourselves on the borders 
of the sea of the other coast. We had therefore taken fifty-five minutes 
to cross New Zealand, which in that place had only about two miles ol 
width. [It is clear from this account that M. Lott in did not go to the head 
of the Tamaki at Otahuhu, but crossed the Mokoia basin south of Panmuro 
and came out on the Munukau north of Mount Richmond.] We now had 
before us what appeared like an immense lake. Wo tasted the water, and 
found it salt; and, noticing a hill near us, we directed our steps towards 
it, with the intention of obtaining a more exact idea of the locality. A 
canoe was out fishing. The piercing vision of the Natives soon discovered 
us, and they immediately paddled ashore, and directly afterwards a numerous 
and armed crowd surrounded us. After talking some moments with our 
guide, the noisy escort accompanied us to see the chief of these parts. 

We passed near some huts which exhaled the odour of rotten fish. There 
was no palisade to protect them; it was a kind of flying camp, ready to 
be quitted at the first announcement of an enemy. Many young girls came 
forth and joined our party, whilst a crowd of children gazed at us most 
earnestly, notwithstanding the blows from the but! of the guns which our 
escort seemed proud to bear. Presently we, saw the chief; it was Inaki, 
one of these handsome Ncw-Zealanders. He commanded under him who 
owned that part of the island, having the title of rangutirtt-'paraparao, 
general-in-chief of the warriors. He was advantageously posted on the 
upper part of a slope at the extremity of a double rank of his warriors, mid 
clothed in a beautiful mantle of dog-skin. lie stood upright, supporting 
himself on a spear ornamented with plumes and tufts of hair. 1 made him 
a present of some cloth and a medal of the expedition, which had been given 
me by M. D’Urville for that purpose. The guide explained our intentions, 
and he gave us his permission to climb the hill, which is sacred, and up 
which, as a matter of fact, none of the Natives followed us. [This was 
probably Mount Richmond, formerly a pa, possibly at that time used as a 
burial-ground.] 

* Arrived at the summit, we were disappointed in not being able to see tin 
entry from the ocean. In the place indicated by the Natives towards the 
west was a well-pronounced depression in the mountains which bounded 
our view, but an island between them and us prevented our seeing as far 
as the ocean. [This would be Puponga Peninsula.] The immense bay 
seemed entirely safe; but near the shores many mud-banks appeared, 
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showing that there would be a good bottom for anchors. We took a few 
bearings to give more exactitude to our sketches, and then descended, 
urged by the advanced hour, which prevented us taking a more interesting 
course by boat. 

The Natives give, the name ot Manoukao |Manukau] to this bay. They 
stated a hundred times that it communicated with the open sea, aud I have 
no doubt on the subject. It is probable that it is the False Bay of Cook. 

We distributed several articles oi hardware and some small pieces ot 
French money, and then departed with Inaki, who expressed a desire to 
&ee the commander. 

We traversed rapidly the narrow isthmus which separated us from the 
boat, and, catching part of the obi) tide, returned very slowly down the 
Mogoia River. A great number of Natives were collecting shellfish on the 
mud, and the rocks at the entrance were covered with fishermen. We 
reached the “ Astrolabe ” during the night. 


Art. Li I. Maori Forest Lore: Burn/ tome Account of Native Forest 
Late and Woodcraft, as also of many Myths , Riles, Customs , and Super¬ 
stitions eon net led with the Fima and Fauna of the Tuhoe or U re-wera 
District.—Part III . 

By Elhdon Best. 

[/tract hr foie the \ ti clcl and Institute, '22nd Nomufjer, J 900.1 

The Luke op the Whare Mata.- The Art of the Fowler. 

The whare mala was a house set apart in each of the principal villages oi a 
tribe for the making ol snares, traps, and all other implements pertaining 
to the taking of birds and fresh-water fish. For Tuhoo are essentially a 
forest tribe, and possess no seaboard. The whare nmta and its inmates, 
the forest craftsmen, wore under strict la pa while engaged in preparing 
the above implements and until the (apa was lifted or abolished at the 
first-fruits rite. Neither women nor food wore allowed within the portals 
of this house. But of this more anon. 

In like manner all matters pertaining to national or tribal history, re¬ 
ligion, genoalogies, &(\, were taught in a special house known as the whare 
maire, whare puri , or whare takiura. The art of weaving is the art of the 
whare pora . Mourning for the dead pertains to the whare potae , or house 
of mourning; while all games and amusements come under the heading of 
the whare ta/pere . 

We will now proceed to give some account of the fowler’s art, the pre¬ 
serving and taking of birds, and of some singular customs, rites, and beliefs 
connected with the forest and its denizens. The methods by which some 
birds were taken have already been given, hut the bulk of such matter lies 
yet before us, albeit the most of it pertains to the taking of but two species, 
the kaka and the kereru —the brown parrot and the wood-pigeon. These 
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were the two most important species of forest-birds from the Native point 
of view, because they furnished the most food for man. 

Birds were most strictly preserved in former times that is, no person 
was allowed to take them'out of season save under extraordinary circum¬ 
stances. To trespass on lands of another tribe, subtrihe, or even family 
group spelled swift trouble and of!times death to the offender. Both fish, 
and birds were sometimes specially protected by means of 1 ho custom termed 
rahui. There were two forms of mhui ., one being a mild form of prohibition 
imposed by the owners of the land. To disregard this was not particularly 
dangerous to life, unless possibly the trespasser encountered an owner of 
the land while poaching. This form of mhui was not in itself dangerous. 
But another form was so, bocauso it was accompanied by spells of black 
magic that would slay a poacher as surely as does the spear or club. In 
somo cases a material token of tli rt rahui would be set up by the stream 
or in the forest; in others no such token would be employed, but the pro¬ 
hibition would simply be published by word of mouth, together with a 
description of the prohibited area—perhaps a part of a certain river, or the 
lands of a certain family group or clan. The more severe form oi rahui 
was established by a tohuruja (adept, priest, shaman) by moans of a reli¬ 
gious rite performed by him at a sacred fire specially generated for the 
purpose. He recited certain spells of black magic to endow the material 
token of the rahui with power to destroy poachers. A description of this 
custom and rite may be found at page 83 of vol. xiii, k< Journal of the 
Polynesian Society.” 

The act of violating a rahui is termed hairamua. Of a stream or forest 
so protected it is said, “ Kua lu rahuitia te wai,” or land, as the case may 
be. In some cases mana tangata, or personal prestige, was sufficient to 
enforce and uphold a rahui ; if not, then black magic would bo employed. 

Poaching, or taking game on lands to which the trespasser has no claim 
ot right, is known as kai haumi, and kai haumi is a serious crime, or was so 
in former times. Travellers were sometimes guilty of this offence, and 
were in many cases attacked by the people of the land. But if such 
travellers informed the owners of their act and handed over some of the 
game to them, they would then bo allowed to proceed in peace, for by so 
doing they blunted the edge of the offence and acknowledged the rightful 
owners. An oft-quoted ancestor is one Tumatwi-kai-haumi, who is said 
to have been addicted to poaching game, lie is said to have been also 
known as Tamatea-mai-tawhiti, and is supposed to have come to New 
Zealand on the Nukutero canoe. 

If feathers were seen lying on a trail or in the forest, it would bo known 
that a poacher was at work. He would be pursued, and slain if caught, 
unless a relative to the pursuers. Or some of the feathers would bo taken 
to a master of black magic, who would use them as a medium between his 
spells and the victim, and so destroy the kai haumi villain. Those scattered 
feathers were a sign of a poacher’s presence, because no old-time Maori would 
permit any feathers of trapped or speared game to so lie on the ground, be 
he never so far in the forest—that is, on his own lands. For, were he to 
do so, the birds would desert those lands and migrate to other parts. Old 
Tutakangah.au, a man of much curious knowledge, and with all the lore of 
Tane at his fingers’ ends, said, e< The feathers of birds were always buried. 
If they were not so disposed of, then the birds would leave the district. 
When feathers were seen lying about bird-troughs, or any snaring-place, they 
were carefully collected and buried. Feathers are tapu. If a dead bird 
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wore found anywhere it would he buried by the finder. If a person saw 
some feathers on the ground -feathers that had been plucked out by the 
birds themselves, any dropped feathers—then such person would return 
home and say, ‘ The birds have migrated; there are none left.’ Then it 
would !>e asked, ‘ How so ( 1 And he would reply, f I saw the feathers.’ 
Old people would he very angry if they saw feathers lying about a village. 
Now, suppose a man is engaged in trapping birds. He snares a bird, and 
at once plucks out the long feathers from the wings and tail. He forms 
these feathers into a bundle, and throws it down at the base of the tree he 
is perched on. If he is down on the. ground trapping birds, he will thrust 
that bundle of long feathers under the tree-fern fronds of which his shelter 
is constructed —hoi haulea te huruhuru , hoi hehc te manu (lest the place 
be wlutencd by feat hois, lest the birds migrate). That is the reason why all 
feathers are buried or concealed— hoi haute a te hurukuru , hoi hatea haere i 
ie wjaherehere , hoi putu haere (lest the feathers bo whitening the forest, 
lest they be seen lying about). It was a common thing to hear a person 
say, * Kaua e whahahautea te hurukuru 9 ; or an old fowler to young people— 

* Koi hautea te hurukuru / ” 

Here we see that it was considered absolutely essential that no loose 
feathers should be seen in the forest, or on paths, or even at the villages: 
they must be buried or otherwise concealed. You cannot be too careful 
during the game season, or you will find your forest birdless. There is 
much tapu pertaining to the offspring of Tane, arboreal and ornithological, 
and unless you have a care you will offend the forest gods and bring trouble 
—yea, dire tribulation—upon yourselves. It makes you careful, you know. 

And here is another point. Paitini, of Tuhoe, says, “ During the birding 
season, should we go to a village and there be given some birds as food, 
we might not consume them all, and so be desirous of bringing homo those 
not eaten, but we would not be allowed to do so. We must leave them 
there, because if cooked food be earned through, or taken into, the forest 
during the game-taking season, then the mauri of the foreBt would be pol¬ 
luted, defiled; the birds would leave the forest, and then there would be 
no birds (kua tamaoatia te mauri o te ntjakerekere, km heke mja manu, kua 
Jcorc he manu ).” 

Here again old Tutakangaliau explains: “A person, or a party of per¬ 
sons, goes to a village. They arrivo, and aie given food—cooked birds— 
and do eat thereof. But they must, not take away any of those birds, or 
any remnants even of those partially consumed by them. But if they are 
given any uncooked birds, they may take those. But still one of those un¬ 
cooked birds must be returned to the donors, the villagers, as a iautawhi — 
that is to say, one bird will bo taken by tho villagers out of the mat a (basket 
of birds) presented to tho visitors. TmUawhi means a holding, a retaining 
of the birds (of the forest), lest they follow those given to the visitors, and 
which will be taken away. The village people will take that one bird from 
the basketful, or they may merely take a wing of one of the birds, just break 
off a wing as a lavtawhi. As a person takes the bird or wing he repeats,— 

Puritia a uta 

Puritia a tai 

Puritia a Tane, 

(Retain [the products of] land and sea; retain Tane.) That is all. He 
takes the wing away and buries it in the earth, but the body of the tau~ 
tawhi bird will be eaten by the villagers.” 
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Tautawhi , or tautaawhi , hero implies holding or retaining the leathered 
denizens of the forest, lest they leave the loiest. Tamaoa means k< to deprive 
of tapu. to pollute or defile by moans ol cooked iood,” which same is a most 
sou I-destroying thins, according to Native ideas. No cooked food may be 
taken into the lorest duiing the gamo-lnking Henson. Such an act w r ould 
destroy the (a pu of Tane and his offspring, and impair their vitality and 
the productiveness of the forest. 

The JVLauki of the Forks'!. 

We must give some explanation of the mauri , an expression often met 
with in Native forest lore. The mauri or mauri ora of a person may be 
termed the soul, in one sense, inasmuch as it represents the vital spark, 
the spiritual, intellectual, and even the physical woll-being ol the qenus 
homo. Should the mauri become in any way defiled or polluted, the conse¬ 
quence is that the person is left in a dangerously delcnceless condition, 
exposed to countless dangers, physical and otherwise. The protective 
divine spark is quenched, the vitality is impaired. In some ways the mauri 
of a person resembles the hau , which latter is the very essence of vitality. 
If a person’s hau be taken and brought under tin 4 influence ol black magic, 
then death comes swift and certain. But it is not the real hau that is so 
taken—merely something to represent it, to act as a medium in sympathetic 
magic, such as a portion of the person’s clothing, or hair, or spittle. This 
medium is termed a hokona ( hohontja ) by the Tuhoe people, but ohomja 
by other tribes. 

Now, the hau and mauri pertain not only to man, but also to animals, 
land, forests, and even to a village home. Thus the hau or vitality, or 
productiveness, of a forest has to be very carefully protected by means of 
certain very peculiar rites, otherwise such forests would lose thoir vital 
functions, their vitalising power, their life-principle. In a word, the hau 
is the sacred life-principle of man, land, forests, &c. 9 and if lost or polluted, 
then disastrous are the consequences. For fecundity cannot exist without 
the essential hau. 

Now, in regard to the forest, it will be found that the mauri of a forest 
is a term applied to the material token selected by the owners of such forest 
in order to represent the vital spark, productiveness, life-principle—in 
fact, the hau of the forest. This material token is placed at some selected 
spot in the forest. It is carefully concealed, and also protected by means 
of certain rites and incantations. Certain rites are also performed over it 
by tribal priests in order to endow it with the necessary powers, sacredness, 
&c., to represent and protect the hau of the forest lands and the denizens 
thereof. If this maun be discovered by tribal enemies, they will assuredly, 
by means of certain rites and charms, destroy its powers, thus bringing 
much trouble on the owners of the forest, who probably rely on such forest 
for a large part of their food-supply. 

Ngahooro, of Te Whaiti, a very old man, said, “ The mauri of a forest 
is usually a stone. It is carefully concealed, lest it be found by an enemy. 
If placed at the base of a tutu tree (a tree on which birds arc taken by the 
mutu system), then birds will frequent that tree in great numbers. Only 
a tohunga could discover a mauri when so concealed; no ordinary person 
could do so. A small platform (kahupwpa) would be constructed among 
the branches of such a tree as a stand for the fowler. In some cases a moko 
tapiri was kept under such stage, in order to guard and take care of the 
tree.” 
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The Maoii looks upon several species of lizard with supeistitious dread, 
believing them to be endowed with strange powers: hence the placing of a 
live lizard in some hollow place ol a snaring-tiee. 

Paitini says, “ The maun represents and protects the land and the birds 
of the forest. If persons ol another tribe come along they cannot interfere 
with the land or meddle w r ith the birds, because the mauri is hidden. But 
should they discover the mauri, then they would be able to do these things/' 

By “ interfering ” and “ meddling ” the old man meant that such persons 
w r ould bo unable to render the lorest unproductive as to birds, fruits, &c.. 
or to drive the birds away, by magic lites, so long as they did not discovei 
the mauri. 

It will be seen that the mauri of a forest acted as a talisman in protecting 
the land, forest, and all ioicst and stream pioducts. The mauri ora is the 
living soul, the soul ol life, of man, land, and many other things to which 
the term is applied. The maun oia of the Mata'tua vessel w r as kept at 
Whakatane. Its visible form is said to have been a piece of fern (malala 
or rarauhe ). 

Tamaruu Waiari said, “ The mauri of a forest is often a Lira —that is, 
the left wing of a lata. This wing, together with a stone, is concealed 
at the base of a tree. Sometimes a lizard is placed there to guard the maun. 
Now, should some unauthorised person wish to poach on such lands—that 
is, to snare or spear birds there—lie would first endeavour to find the maun'. 
If successful, he would then be able to take plenty of birds. When searching 
for the talisman he lepeats a charm known as kahau, which runs,— 

tb K<\ hau ki ut, 

K(t> han ki walio. 

After repeating the above he listens intently, and if he hears no sound 
he turns and faces in another direction, again repeating the charm. Should 
there be no response, he turns in yet another direction and tries again. 
If he happens to be facing in the direction ol the spot where the mauri is 
hidden, then the lizard answers the charm by making a chattering sound. 
Upon hearing this the talisman-seeker completes his charm :— 

" Toln mauri, tohi ti« ki 
Wotekia te h<vn e lieu* nei i te mauri 
Homai ki au kia whang,via 
Ki le toa, ki to ruahine. 1 * 

In the above we see that a poacher on tribal preserves would endeavour 
to find the mauri of such forest. If he wished to take birds on this land 
he would search for the mauri , so as to insure success, because it was a 
custom to offer the first bird snared at the shrine of the mauri. This w r as 
to bring good luck. 

If the trespasser simply wished to cause the birds to desert the forest, 
and perhaps to decoy thorn to the lands of his own people, he w r ould still 
wish to find the mauri in order that lie might nullify its virtue and powers. 
Paitini says that kira (the “ i ” sounded long) means the long feathers (pri¬ 
maries) of a bird’s wing (perhaps of the kaka only), and that the kira of the 
light wing only are used as a mauri; those of the left wring have no mam 
(innate power of influence). He also said (8/3/1897), “ This object, the 
mauri , is for the purpose of holding, retaining, the hau of the tribal lands, 
of the village home, of the forests and streams and the denizens thereof. 
Only a very few persons of a village community were taught how to pre¬ 
serve the hau of the home and lands ; the bulk of the people were ignorant 
of such functions. Now, if a tohunga (wizard, shaman) of another tribe came 
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along with the intention of destroying the hau o( our lands, &<*., he would 
not be able to accomplish his object, the hau \\ould not be destroyed, be¬ 
cause the mauri would be concealed, hidden in the forest. Such maun 
was often the kira of a bird of the hi hi only, because that is the most 
important bird. The hi hi is the bird that brought the maun of llawaiki 
to this land. The tnhumja (adept, priest) would endow the maun with its 
powers by means of certain rites and charms. This maun would preserve 
and protect the birds and cause all food products to flourish.” 

A mauri sometimes consisted of a hollow stone, in which hollow would 
be placed a lock of hair or some other item. These articles would he de¬ 
posited at the base of a tree, hidden in a hole, or by the side ol a stream. 

“ The term hau” says Mr. Percy Smith, “ is used in Polynesia to imply 
* dominion over,’ or ‘ruling power, protecting power.’ It is applied to a 
high chief’s reign, sometimes to the high chief himsoll.” 

The following notes on the maun and hau of a lorest were given to me 
by Tamati Banapiri, of Ngati-Raukawa, a man who possessed much curious 
knowledge pertaining to Native forest low : - 

“ The mauri is a karakia (ritual, formula) recited by a priest (adept) 
over a stone, a piece of wood, or some other object approved of by him as 
a shrine, refuge, or abiding-place for the mauri . The force or powers of the 
mauri are implanted in such object, which is placed in some seeluded spot 
in the forest and there left. This forest mauri never becomes noa (free of 
tapu, common). Also, it is not the case that the whole loiest is as intensely 
tapu (sacred, imder religious restriction) as is the spot where lies the mauri, 

“ There aie two aspects of the hau oi a forest. Firstly : When certain 
persons go into the forests to see if birds are numerous and in good condi¬ 
tion for taking, and they take some birds on such an occasion, then the 
first bird taken by them is given to the mauri This first bird is simply 
cast away in the forest, with the remark, * That iB for the mauri' This 
is to insure a good bag, to avert non-success, to prevent had hwk after¬ 
wards. Secondly: When the fowlers cease snaring birds in the woods, 
and ret uni homo, then commences the cooking of the birds for potting for 
future use. But, in the first place, some of the birds are put aside as an 
offering to the hau of the forest. Such is 1 ho forest hau . Those birds selected 
as an offering arc cooked at a sacred fire. Only iohumja (priests, adepts) 
may cat the birds cooked at such a fire. Certain other birds are selected 
to be cooked at the ahi tapairu , and only women (of rank) may eat those. 
The bulk of the birds are cooked at the ahi purakau , and the birds cooked 
at this firo are for the rest of the people.” 

In the above we see clearly that the true mauri is implanted, as it were, 
in a stone or other object by moans of an invocation or charm called also 
a mauri, simply in order to provide it with a shrine, or physical basis. This 
material object, though called a mauri , is not really so, but it represents 
the mauri Until the rite was performed that implanted the mauri therein 
it was nothing but a common stone. 

The offering of the first-fruits of the bird season to the hau of the forest 
is also of much, interest. 

The ahi purakau , or pu-rakau fire, is known to Tuhoo, but with a different 
connection, as we have explained in the first part of this paper. 

In response to some inquiries of mine, I received the following from 
Tamati Banapiri:— 

“ Regarding the expression whakangawha , it equals the term whaka- 
pakaru (ie., to cause to break forth, to disclose, to make known or to tost, 
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as used by T. R.). Suppose an adept teaches a person certain rites and 
charms, those pertaining to black magic and to implanting the mauri , and 
other Native rites, until his pupil becomes proficient. Then the priestly 
adopt will say to his pupil, ‘ Now tost your power. 5 That is, he would tell 
him to shatter a stone, or kill a person, or what not, merely by means of a 
magic charm. Now, il he succceded in shattering the stone or in killing the 
person by such means, then he would be able to give effect to all the teach¬ 
ings of the priest, all the charms would have their propeT effect. But were 
he unable to so shatter the stone or kill the person, then the charms would 
never be efficient, but they would turn against him and do him serious 
harm. In some cases, when the tutor was an old person, near his latter 
end, he would cause his pupil to test his newly acquired powers on him— 
on the priest tutor. If the latter was slain by these spells of magic, then 
the pupil’s powers were tested and proved. Thus the pupil would be a 
proved wizard and adept, able at any time, should he so desire, to implant 
a maun in a forest, or by a stream, or at the pou reinga of an eel-weir. 

“ It would not be well for a pupil to keep his acquired knowledge to 
himself and not tosl it. He must prove himself — prove that he has 
acquired the desired powers—by shattering a stone with a magic charm: 
then all will be well. Such testing, or disclosing, is meant by the term 
whakangawha. 

“ Now about the mauri becoming polluted. (T. R. is still speaking.) I 
said the birds would be taken home and cooked. This would not be for 
fear the mauri might be polluted were the birds cooked within the forest— 
not at all. For fowlers would, while taking birds in the forest, cook some 
as food for themselves. The birds aro taken to the village home because 
the numerous appliances for cooking and preserving them are there. 

“ I will now speak of the kau , and the ceremony of whangai hau. That 
hau is not the hau (wind) that blows—not at all. I will carefully explain 
to you. Suppose that you possess a certain article, and you give that 
article to me, without price. We make no bargain over it. Now, I give 
that article "to a third person, who, after some time has elapsed, decides 
to make some return for it, and so he makes me a pxesont of some article. 
Now, that article that ho gives to mo is the hau of the article I first received 
from you and then gave to him. The goods that I received for that item 
I must hand over to you. It would not be right for me to keep such goods 
for myself, whether they be desirable items or otherwise. I must hand 
them over to you, because they aro a hau of the article you gave me. Wore 
I to keep such equivalent Cor myself, then some serious evil would befall 
mo, even death. Such is the hau, the hau of personal property, or the forest 
hau . Enough on these points. 

“ I will explain something to you about the forest hau. The mauri 
was placed or implanted in the forest by the tohunga. It is the mauri 
that causes birds to be abundant in the forest, that they may be slain and 
taken by man. These birds aro the property of, or belong to, the maun, 
the tohunga , and the forest: that is to say, they are an equivalent for that 
important item, the mauri . Hence it is said that offerings should be made 
to the hau of the forest. The tohunga (priests, adopts) eat the offering 
because the mauri is theirs: it was they who located it in the forest, who 
caused it to be. That is why some of the birds cooked at the sacred fire 
aie set apart to be eaten by the priests only, in order that the hau of the 
forest-products, and of the mauri , may return again to the forest—that is, 
to the mauri . Enough of those matters. 
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‘‘You are right about the ahi tapairu . That is for first-born females 
of families of rank only. They alone may eat of the food cooked at that 
Huerod fire. The bulk of the women eat afterwards.” 

In the above account, the expression employed to denote an offering 
to the hau of the forest is trhamjai halt. T. 11. here explains that it is the 
mauri that causes birds to abound in a forest. These biids are, as it were, 
the return made by the mauri and the forest to man, who, in the person 
of the tohunga, located the mauri that protects the vitality and produc¬ 
tiveness of the forest. The offering of birds made to the hau of the forest 
was probably originally an act. of placatiui or conciliation of the gods of 
the forest—of Tano and others. 

The above description of the hau and mauri , given by Tamati Lianapiri, 
of the Ngati-Baukawa Tribe, is so good that it may be considered worth 
while to preserve it in the original, [fence we so give it : - 

k< Ko te mauri he karakia i karakiatia o te tohunga ki tetehi mea, ki te 
kohatu, ki te rakau ranei, ki tetehi atu mea ranei i paingia e te tohunga 
hai piringa, hoi mauuga, hei nohoanga mo te mauri. Ka whakangawlmtia ki 
tetehi o aua mea, ka waihotia ki to wahi ngaro o to ngaherehere takoto ai. 

“ Kaoro o noa tc mauri. Khara hoki i te mea i tapu katoa te ngahere 
here pera me to tapu o te walii i takoto ai te mauri. 

“ Mo te whakangawha, he whakapakaru. Meliemea ka akona tetehi 
tangata e tetehi tohunga ki etehi karakia, ara karakia makulu, karakia 
whakanoho mauri, me era atu karakia Maori, a ka mohio taua tangata. 
Na, ka mea atu to tohunga ki taua tangata i akona ra ‘ Tona ! Wlmkanga- 
whatia o karakia,’ ara karakiatia te kohatu kia pakaru, te tangata ranei 
kia mate, te aha ranei. Meliemea ka pakaru te kohatu, ka mate ranei 
te tangata, kua tino maim nga karakia a taua akonga. Ki te koro e ngawha 
(pakaru) te kohatu, o mate ranei te tangata, i whakangawhatia id, kaore 
e mana ana karakia. Ka hoki ano aua karakia ki te patu i a ia, i te akonga. 
Mehemea he tino kaumatua te tohunga, e tata aim ki te mate, ka mea tonu 
mai taua tohunga ki tana akonga Ida whakangawlmtia ana karakia ki a 
ia, ara ki te tolumga. Ka mate te tohunga, lieoi kua ngawha (pakaru) 
ana karakia i ako ai, kua maim. Kata hi ka pai te uolio a t.aim akonga, 
ft, i etehi wa e liiahia ai ia ki te wlmkanoho mauri, na kua knha ia ki te 
whakanoho, ki te ngaherehere ranei, ki te wai ranei, ki to pou roingu ranei 
o te pa tuna (rauiri). Kaore rawa e pai kia noho tonu nga karakia a t-aun 
akonga i roto i a ia, kaua e whakangawhatia, ara e whakapakarutia ki 
waho, a ko to whakapakarutanga ki waho koia tona, mo whakapakaru 
ki te kohatu. Kia pakaru rawa te kohatu, katahi ka pai. Koia tona te 
whakangawha. 

“E rua ritenga o to hau o te ngahorehere. 1. Kei to tirohanga o te 
ngaherehere o nga kai titiro, mohomoa kua noho te manu, ki to patua o 
ratou he manu i taua ra, ko te manu tuatahi e mate i a ratou, ka hoatu 
tena ma te mauri. Ka whiua noatanga atu ki te ngaherehere, me te ki 
atu ano—Ma te mauri tena. Te take, ho mea kei puhoro a muri atu. 2. Kei 
te wa o te mutunga o te patu i te manu, ka puta ki waho o te ngaherehere, 
ka timata te tunu i te manu hei huahua. Ka wehca etehi o nga manu i 
to tuatahi hoi whangai i to hau o te ngaherehere, koia te hau ngaherehere. 
Ka tunua aua manu i wehoa ki te ahi tapu. Ma nga tohunga anake o kai 
nga manu o t© ahi tapu. Ka wehea ano etehi manu ma te ahi tapairu, ko 
ena ma nga wahine anake e kai. Ko te nuinga o nga manu (i wehea) ka 
tunua ki fe ahi purakau, Ko nga manu o to ahi purakau ma te katoa e 
kai. 
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“ Ehara i it* mea kei tamaoatia to mauri, to ngahereliere ranei, i puta 
ai ki walio o to ngaherehero tunu ai i nga manu, kaore, inahoki e tunu ana 
ano ratou i to manu hoi kai ma ratou i roto a no i to ngahcrehoro i a ratou 
e mahi manu ana. Ehara hold i to 1110 a ki walio tata o te ngahereliere, 
engari ki to kai nga, ki to walii koi reira nga rawokc maha mo to talumga 
(tununga). 

“ Na, mo to hau o to ngalierehore. Tana moa to hau, ehara i te mea 
ko to hau o pnpuhi noi. Kaore. JVIaku c ata whalcamarama Id a koe. 
Na, ho iaonga ton ka homai o koo moku. Kaore a taua whakaritenga utu 
mo to taonga. Na, ka hoatu holci <* ahau mo totehi atu tangata, a ka roa 
pea to wa, a ka mu hum taua tangata koi a ia ra taua taonga kia homai he 
utu ki a au, a ka homai o ia. Na, ko taua taonga i homai noi ki a au, ko 
te hau tona o to taonga i homai ra ki a au i mua. Ko taua taonga me hoatu 
o ahau ki a koo. E tore rawa e tika kia kaiponutia c ahau moku ; ahakoa 
taonga pai rawa, taonga kino ranei, mo tae rawa taua taonga i a au ki a 
koo. Notomoa he hau no te taonga tona taonga na. Ki te mea ka kai¬ 
ponutia o ahau taua taonga moku, ka mate ahau. Koina taua mea to 
hau, hau taonga, hau ngahereliere. Kati ena. 

“ Whangainga o to hau ngaherehero. Ka whakamarama ahau ki a 
koe mo te hau ngaherohere. Ko to inauri, na to tohunga i hoatu (whaka- 
noho) ki te ngahorehore. Na te muuri to manu i whakahua ki te ngahexc- 
hero, ka tildna atu e to tangata, ka patua, ka riro mai i te tangata. Ko 
enei manu ho taonga no te nnuiri raua ko te tohunga, me te ngaherehero, 
ara ho utu mai no te taonga o to ngaherehero, ara o to inauri. Koia i kiia 
ai Ida wliangaia to hau o to ngaherehero. Ma nga tohunga o kai, na ratou 
hold te inauri. Koia i weliea ai etehi o nga manu i tuuua ai ki te ahi tapu 
ma nga tohunga anako e kai, koia tera, kia hold te hau o te taonga o te 
ngaherehero me te mauri ki to ngaherehero ano, ara ki te mauri. Kati 
ena. 

tc He pena ano te ahi tapairu. E tika ana tau, ma nga wahino matamua 
e kai tuatahi, hoi roira ka kai ai te lcatoa o to waMne.” 

We have seen that the right wing of a htka is sometimes used as a mauri. 
Another item so used is the ran huka , a term applied to strips of the leaf 
of ConhjUm* australis, the common cabbage-tree, when prepared for making 
bird-snares. 

Bear in mind that if tlu» hau of a person be taken, as by the art of black 
magic, then that person will surely die. His physical body cannot exist 
without the hau. Now, if you apply this principle to the forest, to land, 
to the village homes, you will see why the hau of those places has to be 
carefully ehorishod and protected. 

When hunters and trappers enter the forest to ply their ancient arts, 
they may not carry any cooked food with them, or the mauri of the forest 
would become tamaoatia , or polluted, and so lose its powers and virtue. 
The trappers may, however, cany uncooked food, because it has not the 
above disastrous offsets. As a ruie some raw fern-root was carried. When 
desirous of eating, the fowlers would camp for a while, kindle a fire, roast 
some fern-root and a few birds, and make a meal off these. Should such 
food be not consumed by the poison or persons, they may not carry away 
the balance of the cooked food to be eaten at another time: it must be 
left whore cooked. In like manner, it would be unwise to eat as they walked, 
or even in a standing position. It is much safer to sit down, and to remain 
in that position until satisfied. There is no kind of sense in risking the 
sanctity of your mauri and the productiveness of your forest lands. 
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In a former paper we told how a wizard <*ould blast the fertility of lands 
by means of a magic spell known as papa/tarn or tv tipi a Houmca. When 
such a warlock essayed to drive birds out of a forest, to cause them to 
migrate therefrom, he would obtain a bird and pull one feather from it. 
Holding this in his hand, he would repeat o\er it, 

Hulia atu tc Imnihuru o to maim 
Hot'o loan >i1 u to hurtilumi 
Kero toiui »itu to muiui. 

ITe then would blow the feather o(T his hand. 

In Kereru tc Pukenui’s evidence in Ruatoki I Hock we note the following : 

44 There is a sacred place at Whangai-manuhiri, It is known as a 7ww, 
or mauri. It is a hollow place tit the foot of a rata -tree. In former times, 
when people went hunting, a bird would be caught and placed in that hole, 
and certain charms would be repeated over it. This removed the fapu 
from all the creatures of the forest, birds and rats. That bird was so de¬ 
posited, and the charms recital, lest, evil befall the land. This practice 
ceased when Christianity was acceptod,” 

The evil here alluded to was sterility, non-productiveness, which would 
ensue wero not the proper rites performed. 

A tree at Parahaki, named Tahau-ariki, was a mauri. Hunters would 
make offerings to that tree and repeat certain charms. 

Tutakangahau, our most learned man among Tuhoe since old Rakuraku 
passed away, and who died himself in November, 1907, said, “ The mauri 
of a tutu (any tree on which birds are trapped by the mutu method is so 
termed) was usually a stone, which, after the necessary life had been per¬ 
formed over it, would be concealed under or among the roots of the tree.” 
He told me of one such tutu and mauri situated near his homo at Maunga- 
pohatu. This mauri has boon located at the base of that tree for over ten 
generations. It is just above Toroa-a-tai. When the stock-track to Tu- 
xanga was being made, the overseer, an Irishman, was going to fell this 
tree, it being on the line of road. Old Tut aka went to look for his mauri , 
and tried to explain to the overseer the meaning and uses of the mauri ; hut 
the Bubtlo metaphysics of the Maori were too much for the Milesian mind 
to grasp. He was hopelessly befogged. 

“ The mauri” says Tutaka, “ was also used to represent and guard 
fish.” The same talisnmnie object seems to have often been employed 
to act for, or represent, fish, birds, and land, and even persons. “ The 
first-fruits of fish were treated in the same manner as those of birds. The 
first fish was placed away, jw was the first bird, as a taitai. The lire at 
which the rite is performed is the ahi taitai . The fish or bird is suspended 
while the rite is being performed, and afterwards taken down and buried 
as an ika purapura. It acts as a mauri for birds and lish. Ka rum akin a 
am mea hai mauri mo tc manu , mo te ika , mo tc tangata , mo tc whenua (Those 
things are buried as a mauri for birds, for fish, for poisons, and for land).” 

Here we see that the one talisman may act for birds, fish, persons, and 
land. It protects the hau of all. The first-fruits rite is still performed in 
a modified form among Tuhoe—that is, at the pure ceremony, when the 
tapu is lifted from crops and other food-supplies. 

But a separate mauri seems to have been used for sea-fish by the coastal 
tribes. Each tribe would have its own marine mauri —possibly more than 
one. The first fish of the season would bo deposited thereat, and appro¬ 
priate charms recited. The sea rnmri of the Whanau-a-Apanui Tribe is 
a rota-tree near the mouth of the Motu River. 
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Tile Tuapa. 

Before sotting forth to open tin* season by slaying the offspring of Tanc, 
we will discourse awhile upon the tun pa and the whare mata. 

The tun pa may be termed a luck-bringer. It has nothing to do with 
the mauri, nor is it an uruunt wlwuua. Its function is to ward off ill luck 
Ironi hunteis, fowlers, and fishermen. It is a luck-post, but does not, per¬ 
haps, possess any inherent or innate power to ward off ill success from 
hunters. It seems rather to he erected as a mild kind of shrine, a common 
place wIioto all members of tin* village community attend to perform a. 
simple rite ere setting forth on a trapping or fishing trip. It appears to 
be this rite that brings good luck—that is to say, that wards off ill luck— 
and not any virtue implanted in the tuapa post itself. This post, therefore, 
is not tapu as is a maun. Women may approach and perform the simple 
rite at the former, but they would not be allowed to go near a mauri. The 
word tuapa seems to bear the same meaning as pa —viz., to obstruct, block 
up—as in Ka tuapatia te huamhi , ara l'a pain. 

The tuapa was simply a piece of some durable timber, as heart of totara. 
dressed with an adze into the form of a thick slab. It was sot in the ground 
v s is a post, and stood four or five feet above ground. It was painted with 
red ochre. Though it could not be styled a tapu object, yet it possessed a 
certain amount of warn (influence, power, prestige) because of the rite 
perfoimod at it. If such post should be destroyed by a raiding enemy, no 
harm would result; another such would be erected. One of these tuapa 
formerly stood near my camp at Heipipi, Rua-tahuna, but has long dis¬ 
appeared. Puitini says that he last saw it about the year 1870, when the 
Government troops wore searching for Te Kooti. The following account of 
the tuapa was given by old Paitini Wi Tapeka :— 

“ Ka hui nga tangata noiia to whonua. Katahi ka ki tona kai wha- 
kahaeie tohunga— f Mo whakaara ho tuapa mo nga tumanako, mo nga 
tuhira a tc tangata, kia korc ai e kaha ki te whakapuhore i te hunga e haere 
ana ki to mahi. 9 Ka whakaaetia e to iwi katoa. Ki te mea ka mahi, mahi 
ika ranei, malii manu ranci, ka tae noa atu te wahine ki te tuapa, haunga 
hoki to tane, e tae noa atu. Ahakoa rua whakatipuranga o to tangata, 
toru ranei, wha lanoi, koira tonu te tuapa, kaore e whakaara tuarua ki 
muri. Kia haere te tangata ki te patu manu, ki to rama ika ianti, ka tango- 
liia o ia he rau rakau, he mammara ranei no te rama, ka wliakapa ki ona 
mea mahi, kuponga, puwai, mo te rama tora. Mo te tanc, ki te mahi manu 
ki te tao, ka wliakapa ki to two, ki te kola mu huka ranei, a katahi ka whiua 
taua rau rakau ki te tuapa takoto ai. Ko te kupu takutaku a nga tangata 
makamaka pern ki to tuapa : - 

“ Nga jaihore noi 
Nga tumanako uei 
Nga tuhira noi 
Ki konei koutou putu ai 
Arai puhore 

Whakawhiwki ki to tama a roa. 

“ Ko te tuapa, eliara i te mea huna, kai te taha tonu o te kainga e tu 
ana te pena. Ehara hoki i to mea tino tapu, ko tona tapu kia mana tonu 
nga mahi. Koiua tona tapu.’ 9 

(The owners of the land assemble* The priestly director says, “ Let us 
set up a tuapa against tho envious desires of the indolent, that such may not 
bring ill luck to game-hunters. 99 And all the people consent. When about 
to set forth on fowling or fishing trips, women may go to the tuapa, not to 
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speak of men—of course they may <lo so. That htapa may he used for two, 
three, or four generations. The same one will bo used, no second one will 
be erected. When a person goes to the forest to kill birds, or goes fishing, 
lie takes a branehlet (ora fragment of his torch if going fishing) and touches 
with it his implements- his net and fish-basket il going fishing, or, if it ho 
a man going fowling, he touches with the branehlet his bird-spear, or the 
basket in which he carries his snares. Then he throws that branehlet (or 
piece of torch) down at the. base of the taapa post. When people so east 
such items they recite the following: “ 111 luck and indolent desires, lie 
ye here heaped up. Ward oil ill success. Clause man to acquiie” A 
tuapa is not concealed ; such things stand near a village. Nor is it a very 
tapu affair. It has just sufficient tapu to render the ceremony efficacious: 
such is its tapu.) 

We see that, if a man is going birding, lie lakes a green twig and touches 
his implements with it, thou throws it down bv the post, and recites a (‘harm 
to ward off bad luck in his venture, and also any evil results that might 
spring from the envious desires of those too indolent to go trapping, &o., 
hut who would like to acquire some of the products of the industry of 
others. Iu taking the kokopu lish by torchlight, which was usually 
done by women, a fragment of the torch was used, and deposited at 
the post. 

Some of the expressions used in connection with the above are. highly 
curious. Tumanako means “ to desire some absent object.” Tuhira is 
more rarely met with, and seems to bear almost the same meaning as toiioi- 
okewa. It is applied to a person who refrains from joining a hunting or 
fishing party, but who lets liis thoughts dwell upon the game they will biing 
in, the toothsome dishes that will follow, and so on. He partakes, in anti¬ 
cipation, of the fruit of the toil of others, while yet such fruits, birds, fish, 
Ac., arc at large and may escape. If you ask a Native the meaning of the 
term tuhira , he will at once reply “ indolence.” But it means much more, 
and doos not apply to ordinary laziness. It would not be applied to a 
person because he was lazy in procuring firewood, for that wood possesses 
no powers of locomotion, and hence cannot (‘scape or evade pursuit, “ On 
ntahi a te mamjere he tuhira ,” says the Maori. The result of indolence is 
tuhira . An indulgence in tuhira , tumanako, or toitoiokeiea is believed to bring 
bad luck to a hunting-party/ To talk about the game you are going to 
catch is a ioitniokewa , and will bring bad luck ; it- is a puhnrv , a token of 
non-success. But if you talk about- firewood you an* going to get, that is 
neither a toitoiokemt nor yet a puhore. That wood cannot run, or fly, or 
swum away. At one time old Paitini was going pig-hunting, as a largo 
boar had been seen at Ma-to-ra. i said, “ Now you will get some fine tusks 
from which to fashion antui (cloak-pins).” He replied, “ K (aim ! Earn e 
toitoiokewa , koi patu turi noa iho matau ” (Young man, do not. toitoiokewa , 
lest we weary our knees to no purpose). 

The word mahoro has a somewhat similar meaning to the above. It 
seems to mean that the home-stayers are tliinking of the game or fish that 
they expect to be brought in, and desiring such, but they do not express 
their desires in spoken language. Mahira, again, seems to imply a churlish 
selfishness. If I handed over some game to others to cook for me, and 
watched them closely to see that they did not give any away, then the term 
mahira would apply to my action. 

There are innumerable puhore —signs or actions that bring bad luck 
to hunters or fishers. Their name is truly legion. 
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I remember the late Judge Butler telling me about a trip be took with 
some Native pig-hunters. Before starting ho put in his pocket small pack¬ 
ages of salt and pepper, intending to use those condiments when they killed 
a pig and cooked the liver to save as a midday meal. His companions 
strongly disapproved of his action, and slid. “ Kaore am kia mate mai he 
pooka , km kaimja e hoc ” (You are eating the pig before we have killed it). 
And that is just the Maori idea. 

The green sprig of the fowler was applied to the implements of his craft 
in order to remove certain evil influences. The touch, together with the, 
charm, averted the evil chance. A Maori would term this act a ripa, or 
arai. Some of our readers doubtless remember the character in George 
Borrow’s “ Lavengro ” who “ touched ” in order to remove the evil chance. 
He was probably a person of an imaginative and nervous temperament. 
A learned and cultured person was he, but he ofttimes felt compelled to touch 
certain objects, or perforin some other erratic act, in order to avert mis¬ 
fortune. Peradventure he deemed his hau to be in danger of pollution. 
We have known one or two educated, intelligent Europeans who practised 
this strange habit—a habit, or superstition, that is a survival of primitive 
times. We knew one such who, when walking abroad, would sometimes 
turn back and touch a certain object, or pass round the further side of a 
tree or post. The feeling that prompted him to do these things was a 
strong one, and, should lie force himself to disregard it, then a sense of 
impending misfortune weighed heavily upon him. But this is surely 
digression. 

The Whare Mata. 

Of this institution old Tutnka said, “ The whare mata was a house built 
for the purpose of manufacturing therein all implements used in hunting, 
fowling, and fishing, and for the storage thereof. Thus all nets, snares, 
traps, &c\, were made in that building. It was a very tapu building, and 
no cooked food was allowed to be taken into it; hence no one might eat 
therein. Nor was any woman allowed to enter it. In the whare mata 
are stored all the implements mentioned, when they were not in use, as also 
the baskets used for holding and carrying seed kumara (sweet potatoes). 
It would bo wrong to allow such baskets to be taken to coolang-sheds 
(Ko am ketc, kaore e fika kin her la ki muri). Men worked only at making 
hunting and fishing paiaphornalia ill this buildiug. They might not eat 
or live therein. The raw huka (leaves of ('onhjline australis) were prepared 
and formed into snares in the whare mata ” 

Tamarau Waiari said, “ Ko nga rau ti he mea haoliae ki te whare mata. 
Ko taua whare, he whare whapiko rau huka. Kaore e tae to wahine ki 
reira, kaore e tae te kai ki reira. Kia maoa rawa te umu rau huka, katahi 
ka noa taua whare mo nga taugata, katahi ka haere nga tangata ki te moo 
i o ratau wahine. He whare motuhake ten a mo taua mahi, kaore ho maid 
ke. Katahi ka haere, ka horia aua rau huka, ka taia Id runga ki te kahika, 
ka whakairia. Na, ka man nga manu tuatahi, katahi ka homai ki te hapi 
(umu) rau huka, katahi ano ka kainga e nga tohunga, katahi ka noa aua 
tangata. Ko nga rau ti he mea karakia, he rau huka te ingoa o te kara- 
kia.” 

(The cabbage-tree leaves are split and prepared in the whare mata. That 
building is a place where snares are made. Women are not allowed in it, 
nor yet is food. When the rau huka rite has been performed, then that 
house and the persons engaged therein are free from tapu, and they may 
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then return to their homes. The tchuu mala is a house specially devoted 
to these tasks; no other work is performed in il. Then the snares are 
taken to the foiest and arranued on the white-pme trees. Now, the first 
birds taken are cooked in the ran hit ha o\eu and ea<en 1)V the piiosts. Then 
the persons engaged in these tasks are lived Irom tapu. A charm is repeated 
over the snares made from ('onbjUm leaves. Thai chairn is styled mu 
hnka.) 

Tamati Ranapiii, of Ngati-Raukuwa, staled, in answer to a query, “ \>s, 
a special house was set apart wherein were manulaetured snares, traps, nets, 
and such things. The reason oi this was that if was most undesirable that 
women should be allowed to approach the hunting and fishing paraphernalia, 
or the materials from which the) were fashioned, or the makers thereof, 
so long as the tapu was on the wharv mat a that is to say, on its inmates 
and their work. The presence ot a woman would pollute, or nullify the 
efficacy of snares or nets. He nr hi no ntja tarn kei pi kit in ntja harakeke e 
nga wahne, ara nt/a harnlekr v nmhut nnn mo nipt ku pc nipt me ntja mahunya." 

Hnahkh, ktc. 

Flax was not used by the Tulioe folk whotefiom to fashion snares. Fot 
this purpose they invariably utilised the strong fibrous leaves of the t) 
(Cordyline australis ), the same being much more durable than flax when 
exposed to the weather. Moieov er, no good variet y ot flax is found in Tuhoe- 
land, but merely inferior kinds, the leaves of which contain a very pooi 
fibre. The leaves of the ti, or cabbage-tree, are split into strips. These 
strips are dried and then stained by immersing them in a black (? ferru¬ 
ginous) mud, or by hanging them in the smoke of a live of resinous wood 
(mapara). This process is lor the purpose of giving the snares, and the cord 
to which they are attached (takeke or kaha), an old appearance. If they 
were left in their natural colour they would look new', and birds would be 
shy of them. Each of the above strips is formed into a loop snare, a running 
noose, at one end. The other end, the free end, serves to suspend the snare 
from the main coid, which is strung from branch to branch of the tree. 
Hundreds of such snares would be set among the branches of a large tree 
much frequented by birds, such as a kahikatca of great fruiting-powers. 
The act of forming the loop snare is termed whapiko , of which tapiko , kopiko , 
and rapiko are variant forms. The first of these words is probably an 
abbreviation of whakapiko , hut it may be ivha (a leaf) and piko (curved, 
bent). The act of setting snares all over a tree-top is termed ta and tahei. 

The first act of the fowler, when sotting the Hrst snares of the season 
is to stretch the cord from which the snares are suspended from branch to 
branch of the tree. These cords must be strung well out towards the ends 
of the branches, because that is where the fruit and flowers that attract the 
birds are situated. This means that the task is one of great danger, and 
many fowlers have been killed by falling from the branches of great forest- 
trees. Try to imagine the task of setting snares on the outer branchlets of a 
lofty white-pine tree. We yearn not for that task, but prefer a shot-gun or, 
better still, a poulterer’s shop. 

The cords having been strung and secured fo branchlets, the snaies 
are then suspended from them in such a maimer that birds will bo likely to 
thrust their heads into the nooses as they move about in feeding. When 
fruit is plentiful on the tree the snares are set but a short distance apart. 
When the fowler revisits his snares the following morning he takes the 
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snared birds from the taut nooses and resets the snares. If a good take, 
the dead birds will be numerous, hanging in rows on the tree—that is to 
say, in days gone by, when birds were many in the land. The act of taking 
the snared birds from the nooses is described by the word wherawhera . One 
asks, “ Kai kea ra a mea 1 99 (Where is So-and-so ?) Another replies, Kai 
te wherawhera ” (He is opening out — ,£ nooses” understood). The special 
term to denote this act— ui, to lelax a noose—does not seem to be em¬ 
ployed in this district. 

Women often engagetf in the task of setting snares, and ako in whera¬ 
whera , or collecting the snared game. The trees easiest to climb were often 
allotted to women. A tree named Kake-wahine, at Maunga-pohatu, was so 
called because women used to work it in the bird-snaring season. Fowlers 
carried a basket made of flax or ti leaves, and termed a hete wherawhera , 
wherein to deposit and carry the biids secured by them. A very early 
start was made by fowlers in the morning, so as to be on the snaring-trees 
before the birds began to frequent them. They would leave home before 
daylight, and, indeed, often awaited dawn perched on a tree. Each person 
had certain trees allotted to him, on which he had the right to take birds, 
and which he visited every day during the season. Thus he had a set route 
to traverse every day. It would never do for a person to attempt to take 
birds on any trees but those which belonged to him. Even the different 
members of one family often had different tiees allotted to them, though 
they often worked them together. If a man had more trees than he could 
attend to, his relatives, sometimes females, would assist him. 

A Native would not use the word wewete , or its reduplicate form wetewetc , 
in speaking of taking snared biids from the nooses, because be deems it a 
\puhore (bad luck) so to do. He uses the term wherawhera (reduplicate form 
of whera , to spread out, to open), as, “ Haere hi te wherawhera i to ralcau 99 
Again, he would not say that he was going to titiro (look at) his pigeon- 
troughs (waka), for that also would bring ill luck—he would find no birds 
caught, or but very few. He uses the term matai (to examine) in this 
case—“ Haere hi te matai i ou waka." It would appear as though the 
Native refrained from using the more common expression lest the birds 
hear, understand, and so avoid the snares. It bears some resemblance to 
toiioiokewa . 

Of the ti leaves Paitini says, “ E takoto tinana ana te ti, e kiia ana he ti, 
no te haehaetan<ja o te run fa kia ririki , ka huaina te ingoa he ran, huka. Ko 
etahi o am ran huka ka whim ki te aid laitai kia waimarie ai e ka kawca atu 
ki te iahei, te waimane he mate nui mai no te kai , ara no te manu 99 (Before 
a ti leaf is prepared for snares it is simply termed ti, but when it has been 
split by hand into strips it is styled ran huka . Some of these raw huka are 
cast into the tint a i fire in order that the snares may be efficacious in taking 
birds when they are set. By “ efficacious ” is meant the slaying of much 
food—that is, of many biids.) 

A snare is termed mahanga , but when a series of snares is set on a tree 
they are alluded to as tahei . The actual noose is called tari . The latter 
word seems to be used as a verb by Tuhoe— 4 to catch with a noose”—only 
when the noose is handled by a person when used as in noosing rum, weka, 
and porete, also in so catching a home. 

There were many different karakia, or charms, used by fowlers when 
bird-catching. Such charms used when fishing, snaring birds, or trapping 
rats were known by the generic term of kaha. One such was known as 
the tumutvmu charm. Another, termed tuota, was a very tapu charm. If 



448 


TrauMtctitnis. 


a man used this charm it would be necessary for him, on his return from 
the forest, to make an offering to the gods. (Hr la pa tvnvi kaha a Tiwta. 
Mehemea ka tuola, ka hoki mai tv tamfata i tv mjahrrvhvrr, me ivhamjai. am 
wv whangai i tv atm.) This charm was a very ellicacious one for taking 
birds, rats, and fish. Another kaha charm was called matumotu. This was 
not a tapu charm, and was used to insure fowlers a good bag. 

Kikkt-kiuhts Rims. 

The Tauinaha, Alii taitai. Alii matini, <lv. Jsfmlatrt/. 

The rite of first-fruits was one very generally performed in Maoriland 
in former times. In this district it seems to have been known as amoamo- 
hanga. Tliis name may have originated in the fact of each little village oi 
family group bearing its own first-fruits to the place where the rite was 
performed. 

The following is the only item pointing to anything like a system of 
star-worship that ] have obtained Irom the Tuhoe Tribe. It was given 
by Tutakuugah.au. He says,— 

“ In regard to invocations to the stars, there were such invocations in 
formci times, and hero is one 

“ Tupuluputu alua 
Ka eke mai 1 te langi e mu c 
Wlumgaiuga iho ki 1e mala o 1o Om 
K roa v. 

Atutahi atua 

Ka oke mai i te rangi e roa c 
Whangaiuga. iho ki to mat a o to tuu 
E roa e. 

Takurua at ua 

Ka oko mai i to laugi o roa o 
Whangaiiiga iho ki to matu o to tau 
R roa o. 

Whanui atua 

Ka eko mai i to raugi o roa e 
Whangainga iho ki to mala o te tau 
K roa o. 

&c., &<*. 

“There is much more of tliis invocation, because all the (principal) 
stars wore included. When the season for collecting food products and for 
cultivation of foods (planting crops) begins, then the priest gathers some 
young loaves of plants, &c., and offers, these to the stars, and recites the 
above invocation to the stars. All stars that cause fertility and abundance 
of food products are thus mentioned. The leaves are taken to the sacred 
place and offered to those* gods. Tliis invocation, with its attendant rite, 
is to cause all food products to flourish, and to ward off any disaster from 
such products. The mata o te tau means the young growth of the new year.” 

The above is more than a charm or incantation—it is ail invocation: 
it invokes the help of the stars, it calls upon them to cause the season’s 
crops of all kinds to bo bountiful. It is the nearest approach to a prayer 
of anything that I have collected from Tuhoean sources. It will be observed 
that samples of the new young growth of the season are offered to the stars 
named. Certain stars are supposed to possess an influence in regard to 
fruitfulness and fecundity in nature. One of old Tutaka’s remarks is 
worthy of preservation in the original: “ Eo mga otaoia o te tau hou Jca Jcohia 
e te tohunga e ka tvmata nga mahi o te tau , a ka whangaia aua mea ki nga whetu. 
Eo nga whetu heri kai mai ka whakahuatia katoatia. Ka heria nga otaota 
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hi te tuahu, a ha ivkangaia hi aua atua. Ko te tihanga o tenei mahi, hia pai 
te tupu o nga hai, a hoi pa mat he mate hi aua hai .” 

Tuputuputu, mentioned in the above invocation, is the name of one 
of the Magellan Clouds. Atutahi is Canopus, Takurua is Sirius, and 
Whanui is Vega. 

First-fruits of Birds . 

The first-fruits of the bird season— i.e., the first birds taken—are offered 
to the gods—to Mam, Tunui-a-te-ika, and others—as also are the first 
fish taken. First-fruits are sometimes termed wkahaaweawe , a name that 
applies to anything, animate or otherwise, that may be offered to the gods. 

The rite of first-fruits is performed at a sacred fire known as the alii 
taitai (taiiai fire), at which many different rites are performed, but not 
those pertaining to war or death. The word taitai is, in one sense; a sacer¬ 
dotal term, and its meaning is by no means easy to define. Williams’s 
Dictionary says, CL Taitai , to remove tapu from a new canoe.” But Tuhoe 
were not a seafaring peoplo, and do not seem to know the term in that 
connection. As a verb, taitai means to perform the taitai rite at a sacred 
fire (known as the ahi taitai, or taitai fire), to repeat the charm termed 
taitai which renders that fire tapu , or sacred, by locating therein the gods 
— i.e., the power of the gods, which is the spiritual power that renders the 
rite, whatever it may bo, effective. The word taitai is also used in con¬ 
nection with the providing of food—“ Kai te taitai hai a inea ma houtou 
This may be said to a company of travellers. Some one has heard that they 
are coming to or passing his place, and turns to provide a meal Iot them. 
If the party have no time or inclination to stay and partake of such food, 
one at least of the party must stay and eat a portion, however small, thereof, 
otherwise the act of passing on would be a disregarding of Tahu (the em¬ 
blematical name, or tutelary deity, or personification, of food). 

Kites are performed at the ahi taitai that they may be effective. When, 
on tho opening of the bird season, the snares are made in the whare mata, 
some of the rau huha are cast into the taitai fire. At the same time certain 
charms are repeated to insure a good catch of birds, to bring many birds 
into the snares. We note that Williams gives taitaia as meaning “ unlucky 
in fishing,” &c. The ahi taitai is sometimes termed the hau or mauri of a 
hainga (village), presumably because the rite by which such a mauri is 
installed, or sanctified, is performed at it, and also other rites conducive 
to the welfare of the place and people. 

Tamarau Waiari said, “ About the ahi taitai: This fire [i.e., rite) is 
for the purpose of bringing many birds and fish to the tribal lands. First- 
fruits arc offered at this fire. Whon wo are going to perform this rite over 
certain lands, wo kill a bird—a haha, or hoho, or miromiro , or tiwaiwaha — 
any bird—as an offering. The ebarm repeated is the following:— 

“ E Papa e takoto nei 
E Rangi o ta nei 
Homai te toto kai tangata 
Kia rurukutia, kia herea 
Kia mau to mauri 
Te mauri o wai V 
Te mauri o Tane 
Tano tuturi, Tane ])©peko 
Whakamutua ki a Tu-matauenga 
WUakamutua ki a Paia 
Nana i toko te rangi 
Na Tu-matauenga i hero te kai. 


15—Trans. 


* See Addenda. 
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Such arc the performances at the ahi taitai. At this tiro wore performed 
many sacred ceremonies pertaining to the home, hut not those pertaining 
to war. Tho first bird taken served as an offering to the gods. It was 
placed on a tree near the taitai tire. Then the oiliciatiug priest recited 
the charm by which birds were hired to the tribal lands. Then persons 
might commence bird-snaring.” 

A taitai charm is given in Taylor’s Te Ika a Maui,” the translation of 
which should be looked at askance. 

Any place where a taitai fire had boon kindled remained sacred. So 
tapu was such a spot that any person trespassing thereon was believed 
to be doomed to death unless he procured the services of a priest, who, by 
means of a certain exorcising rite, could save his life. The priest would 
charge a fee, payable in goods, for his services. 

Paitini states, “ The first few birds taken when the season is opened are 
cooked at the taitai fire and eaten by the officiating priest, and this act of 
his lifts the tapu from the proceedings, and the rest ol the people, including 
women, may partake of food, take part in tho ritual feast. The taumaha 
or thanksgiving charm is recited at the above rite, when the first birds are 
cooked. After the tapu is abolished, women were sometimes served first 
with food. Tho rau huka fire 1 spoko ot before was a taitai fire.” 

The women spoken of abovo as being first served would be women of 
Tank only. 

Tutakangah.au explains that whakau is a chann repeated over food that 
is excessively tapu , in order to render it innocuous--that is, lost its tapu 
be harmful to those who partake of such food. Tho whakau rite lifts the 
tapu from persons and food. Tho taumaha is another chann repeated over 
food that is tapu in older that it may be safely partaken of by the people 
—it removes the tapu. There are many different taumaha charms, each 
having its special use. 

Taumaha in Nukuoro seems to moan a feast or ritual feast. The Euro¬ 
pean grace repeated over food about to bo partaken of is alluded to by 
Natives as a taumaha . 

Tutaka says, “ Thoie is a taumaha repeated over first-fruits of birds, 
fish, &c.—the first of tho season brought in. The first bird taken is carried 
to the village home, where the priest manipulates it. The ceremony is per¬ 
formed at the ahi taitai, a sacred fire kindled by the priest, or by a person 
termed a takuahi , whose solo duty is to kindle these sacred ceremonial fires. 
Such fires are always ahi pahikahika —that is, fires kindled by tho frict-ion 
process, generated by hand. They are never kindled by means of brands 
from another fire. 

“ The first thing done by the priest after the fire is kindled is to repeat 
over it the charm (or invocation) called the taitai :— 

“ Ea ka te ahi taitai . Eatahi ka taitai. Ea tu te tohum/a , me te rakau 
i torn ringa . (The taitai fixe bums. Then tho taitai rite is performed. The 
priest stands with a wand in his hand):— 

“ Taitai, taitai, taitai 
Te kau nuaui, te kau roroa 
Te rape tu, te rape pae 
Pekepeke hauaitu te manu waero raa 
Te hau e tu nei, taitai 
Mai ra a tu, mai ra a pae 
Pekepeke hauaitu te hau e tu net 

Ko te karaJda taitai tend. Eoinei nga hupu i tapu ai te ahi. Eo nga atm 
katoa ka whakemobyia ki taua ahi, hoi patu 9 aha ranei. (This is the taitai 
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invocation. These are the words by which the fire is rendered sacred. All 
the gods are located in that fire, to slay, or what not.) 

“ Manu-waero-ma means 4 wind, a strong wind.’ That is Tawhiri- 
matea. 

“ The first-fruits of the birds of the forest are brought in. The priest 
takes the first bird. The feathers thereof, and piece of some edible herb, 
are roasted at the fire. They are taken from the fire, and the priest repeats 
over them the taumaha :— 

“ Taumaha kai te motumotu 
Kai te ngarehu, kai te kapekape 
I aua kia mate, i aua kia irohia 
Ka ma Tupakaka, ka ma Rakaihika 
Ka ma to kapiti 
Te kapiti ki tamaoa 
Teua taumaha, taumaha ka eke 
Ka mama nga pukeuga 
Ka mama nga wananga 
Ka mama hoki ali&u 
Tenoi tauira. 

“ Tupakaka and Bakaihika were ancestors of very remote times who 
originated the taumaha. The body of that first bird is suspended over the 
fire. The semblance (ahua) of that first bird— i.e., the feathers—the priest 
touches to his mouth. No unauthorised person may approach this sacred 
fire; it would spell death to do so. The body of the first bird is placed 
upon a stage. A portion of it may be oaten by the priest if ho is of suffi¬ 
ciently high standing; if not, it is loft for the trees to eat it—that is, it 
is thrust into or impaled on {kohika) a tree, and left for Tane to eat. That 
bird left on the stage (whata), or on a tree, is afterwards taken down, and 
to it is added the hau of the person of highest rank (ariJci) and the hau of 
the land. After a while it is buried as an ika purapura (seed-fish), which is 
the hau of the people and land. Its duty is to guard the land, the people, 
and the birds—to preserve them from harm. It acts as a manea , and pre¬ 
serves all from evil influences or machinations. It is the salvation of man. 
I have seen this rite performed,” says Tutaka, “and have performed it 
myself (kua taitai ano au). 

“ And now other birds aTe brought and are cooked for the ati a toa and 
the forest craftsmen, the fowlers. After that the tukupara takes place— 
that is, a large quantity of birds is cooked and oaten by the bulk of the 
people. When the contents of the tukupara oven have been eaten, then 
the ceremony is over. The tapu is now lifted. The forest, the birds, all the 
people are now noa , or free from tapu. The season is open. People now set 
to work, some going bird-snaring, and some set to work at potting birds. 

“ Now, should travellers or visitors arrive at a place where the taitai rite 
is being or is about to be performed, which place is therefore still in a state 
of tapu. those visitors will not partake of food at that place—not in any 
case. 

“ The taumaha repeated over the first-fruits of fish is the same as that 
used for birds, save that the name of Tangaroa is inserted in the place of 
those referring to Tane and birds. 

ie In case of the products of forest or stream, as birds, fruits, and fish, 
becoming scarce or afflicted in any way, as by disease, the adept who has 
charge of the rahui will go and get the kapu, or object that represents the 
rahui , and take it to the ahi taitai , where certain charms are repeated over 
it in order to cause it to wake up—for it has been asleep—and to restore the 
15*—-Trans. 
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healthy productiveness of the forest, &<*. It is not the power of the rahui 
alone that is invoked in order to bring about the desired clumge, but also 
that of the mauri of the land, of persons, of the waters in fact, of all things. 
Then the taitai rite is performed, that food products may flourish- birds, 
fish, fruits, and other things. 

“ The ahi taitai is a sacred lire, and is exceedingly dangerous to man, for 
man can ho destroyed by means of rites performed thereat. It is only for 
Lapn purposes that it ean be used. Other tires are kindled whereat to cook 
food for the fu/w-lifling ceremony. The alii taitai was for the gods only. 
The different fires (and ovens) kindled for the freeing rite wore, - 

“ (1.) The alii tuakaha for cooking food for the priest only. 

“ (2.) The ahi marav - for the ati a ton. 

“ (3.) The ahi ruahinc- for priestesses and first born females of high- 
cast o families. 

“ (L) Tho ahi taka para for cooking food for the bulk of the people. 

“ Understand that no one could cook or cut a bird until the above rite 
had been performed in order to placate Tune and other gods. Travellers 
and others would endeavour to avoid any village at such a time if the tapu 
was not yet dispelled.” 

The Ahi Mat ini. 

“ The ahi mat ini continues Tut aka, '* was also an ahi taitai another 
form of it. The matiui fire was a rite performed by fowleis ancNiunters 
at their temporary camps in the forest, while engaged in trapping, &c. 
The ahi matini is an ancient fire (*>., an ancient rite), practised from 
remote times. It was a sacred fire at which wore roasted tapn birds. Tho 
taumahci would be ropoated over the bird, and it would be eaten by tho 
prieBt, in order to take the tap a, from tho place. When the (first) birds 
wcTe killed they were taken to the (‘amp, and one of them was roasted at the 
file. The priest, I say, ate that bird and took tho tapu off the place- off 
the forest, the birds, and the work. This had to be done because of the 
slaying of the birdB (a placation of the forest-gods). After this another 
bird (or birds) was cooked at a separate tire, and was eaten by the workmen, 
the fowlers. This Tito was performed at. tin* forest camp.” 

Here ends Tutaka’s account, of the ahi taitai and its rites. He was a 
man who possessed a vast, amount of very curious knowledge. His mind 
was a storehouse of primitive lore, lie knew the old Native names of every 
tree, shrub, plant, or fern in the forests of Tuhoeland. His fund of quaint 
folk-lore was immense. Above all, he was thoroughly conversant with the 
modes of thought of the ancient Maori. He could explain the strange 
metaphorical expressions of the men of yore, and the still stranger belie! in 
the life-principle of inanimate objects. For his was the knowledge of the 
strange workings of the primordial mind—the mind that sees more than wo 
wot of—and a knowledge that shall not bo acquired by the pakcha , strive 
he never so hard. 

On the occasion of my last interview with tho old man he gave me some 
curious and axchaic invocations of tho men of yore, as to how tho priests 
made sacred the ritual fires aud located therein the dread presence and 
powers of the gods. After which ho said, “ E tama! Ko au anake o Tuhoe 
e mohio ana hi enei mea , Katahi ano au ha korcro i men mea, kore rema <nei 
au i Jcorero i mua . Ko Jcoe anake e mohio ana . Ka waiho ko hoe hai tohuwja 
mo te iwi* (0 son ! I alone among Tuhoe know of theso things, and now for 
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the first time 1 tell them. 1 have never divulged thorn before. You alone 
know them, and you shall remain as a tohunga [priest, adept] for the tribe.) 

But Tutakangahau, son of Tapui, of the Children of the Mist, has lifted 
the trail of Maui of old, and has entered the snare of great Hine, the goddess 
of Hades. And he has taken the bulk of his knowledge with him. Only 
the fragments, filched by a member of an alien race, are here offered- 

About that mat ini: We find not this word in our Maori dictionaries, 
but the tribes of far Polynesia have preserved it. The Rev. J. B. Stair 
mentions it in the 44 Journal of the Polynesian Society,” vol. v, p- 47, where 
he says that matini was the name applied to offerings of food made to spirits 
{aitu). Mr. Tregear, who kindly looked up the word for me, says, ‘‘ In 
Samoa matini is an offering made to induce aitu (spirits, gods) to pass over, 
without calling, the place where such offering is made. In Futuna matini 
means a bundle of coconuts or bananas for use in certain heathen cere¬ 
monies. In Mangarova matini moans ‘ formerly, hi old times.’ The 
Sunda (Java) matih means f efficacious, powerful.’ ” 

The word ta (as also tahei) we have noted as meaning 44 to arrange 
numbers of snares on a tree.” This is presumably allied to ta , to net, as 
in making a net. Paitini says, fcf He ta maharaja te mahi o te wharc mata. 
Ko aua mdkanja ka taia hi te rahau .” (The work of the wharc mata is the 
making of snares. Those snares are arranged on trees.) He goes on to say 
that the first birds caught are taken homo and roasted at the ahi ha huka , 
sometimes termed ahi huka and ahi rau huka , which is evidently the taitai 
fire. This was done, says Pai, in the Ja^-lifting ceremony, and when that 
was concluded the fowlers might return to their wives and families and again 
enter the meoting-housos and mix with the people ; for they might do none 
of those things while tapu. 

This same old man also gave me another taumaha charm, as recited over 
first-fruits of birds and fish. He said, “ The taumaha is a charm repeated 
over the food products of forest and stream. Here follows the charm said 
over the first bird taken in the season. That first bird serves to collect 
all birds of the fruitful forest. {Ko te taumaha , he karakia mo nga kai o te 
ngahcre , mo nga mca o to wai. Ko te manu tuatahi c ami ana i nga kai o te 
motu huahua.) 

44 Te manu rura mai. 

Rum mai, nonoke mai, 

Ki to pae rtmga, 

Ki to pae raro, 

Te manu io rum jwve, 

Te noho pae. 

To manu kai to whio, 

Kai te taki, kai to kowin 
Kai to ioio mu no nga (? nona). 

Te manu kai to rot i, kai torotn 
Kai tore atu rania ki a Tane 
Te manu t© mru pae 
Te noho pae 
Te manu kai to whio 
Kai te taki, kai te kowiri 
Kai te ioio no nga (?). 

kt This charm is recited in order to cause all birds in the district to gather 
to the forest lands of the tribe or family group of which the reciter is a 
member. The next act is the cooking of the bird. It is stuck on a spit 
and roasted. It is then eaten by the officiating priest. He may not touch 
the birds with his hands, hence he has to pull it off the spit with his teeth. 
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Ho then oats it uh it liob on the ground, gnawing at it ns would a dot*, and 
spitting out the bones. The reason ol this action is that his hands have 
already eaton (or touched) the bird while in its raw state. That w over, 
and it is now the turn of the mouth to eat it. The first-fruits ol land and 
water are now collected together and cooked, and the Uiumahn is repeated 
ovor them.” 

Paitini hero gives the same charm as that already inserted in this sketch, 
save that he inserts these extra lines after the reference fo Tupakaka and 
Rakaihika: — 

* Tcuti hold fail malm K» eke Kei o rmg.i 

Marie mat ki taumaha 
Po[H)ko mai ki tauniaha. 

This evidently implies an appeal to the above two beings to send the Jowlers 
good luck in their pursuit. 

The rite known as union mohmuja seems to have been a lifting ol the 
tapu irom cultivated foods, nops* />., kutnnra and Utro. A small portion 
of the crop of each family was taken to a central place, where a priest per¬ 
formed the pure rite over them. This was the occasion of an important 
ritual feast. Pio, of Awa, says that it was eelebiatod in the ninth month 
of the Maori year—that is, about February and that the names ol the 
different ovens in which food was cooked for the ceremonial feast were 
imu tapakaha (?), imu kohukohu , mu kiiihau , nun pataka, nnu waharoa , ab 
known to the Ngati-Awa Tribe. This word imu is a variant form of umu 
(a steam oven). 

A peculiar instance of the offering of first-fruits may he found in the 
“ Journal of the Polynesian Society,” vol. vi, p. 157. 

Instances of the beliefs and practices ol first-fruits rites, the mauri, tapu, 
ceremonial purification, and many other cottas de Maori, may be noted in 
Judaism and other Eastern cults. 

Implements for taking Bikds, and their Uses. 

We will speak of the trees on which birds are taken by snare or spear; 
for it is by no moans the case that any tree will serve such purpose. In 
the first place only trees of such species as bear fruit eagerly eaten by 
birds, such as the toromiro , are utilised, and those trees are not found as a 
rule in large numbers, but scattered about in the bush. The kahikatca is 
the only one of the best species of snaring trocs that is found in large 
numbers—that is to say, that forms a forest, itself— and that only in some 
places, as in low, sveampy ground. All forest -trees fruit more plentifully in 
some years than in others. Many trees seem to so bear abundance of fruit 
about every third year. Again, all toromiro trees do not fruit. Those that 
do so are termed female treos by the Natives, the others are said to be the 
males. The latter axe, however, much less numerous than the former. 

In some cases a certain berry is eaten by some species of birds but not 
by others. The leaves of some trees are eaten by birds, as the pigeon eats 
leaves of the Jcowhai and Tiouhi-ongaomja. Their flesh is not esteemed when 
the birds are feeding on these leaves; it is offensive, and in poor condition. 
The leaves eaten by birds seem to be termed puruhi. “ Ka haunga nga 
kiko o te manu i te puruhi P Also, birds are always thin when living on 
leaves— e< Kaore e momma te kereru i le kai puruhi, he tupuhi . IIai aha ! 55 

In the case of the rata tree, birds flock to it in numbers in order to obtain 
the honey contained in its blossoms. This nectar is called wai ka/ihrn . 
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“ Ka kai te JcaTca i te wai kaihua, ka kiia he rarangi tahi .” Wlien the kaka 
are seen feeding on the wai kaihua, it is said to be the rarangi tahi. This 
latter term was applied to the last great rallying or gathering of birds, 
principally kaka, on the hill-growing rata when it blossoms. The rata 
trees growing on the ranges bloom later than those situated in the valleys. 
The kaka in former times gathered in great numbers on these mo un tain 
rata to partake of the wai kaihua. They were very fat at this time, and 
could not be lured by a decoy, or taken either by the mittu or pae methods. 
Hence they were taken by spear alone at such a time. Kereru , koko , and 
other birds also flocked to these trees, and many species would be seen on 
a single tree. This general gathering of birds is termed rarangi tahi. It is 
an expression often heard, as, “ I mua , i te wa o te rarangi tahi ” (In former 
times, in the time of the rarangi tahi). Tor it is now practically no more, 
so scarce have birds become. This period occurred about January. That 
was the spearing-time. Prior to that the kaka was taken by the mutu 
method. In giving evidence in a Native Land Court, a local Native said. 

“ Kaore he toromiro o tenei taha o te poraka , he rarangi tahi tenei ” (There 
are no tmomiro trees on this side of the block; this is a rarangi tahi). 
He meant that rata were the principal bird-trees on this side. 

We have four different names applied to trees on which birds are taken, 
which names refer to the methods employed for taking the birds :— 

(1.) Tutu. —Any tree on which birds are taken by the mutu method 
is so termed. 

(2.) Taumatua. —Any tree on which birds are taken by the tahei 
process— i.e ., the snares are arranged on the tree-branches, 
and not on an artificial perch. 

(3.) Kaihua. —A tree on which birds are speared. An old saying is, 
“ lie toka hapuku ki te moana, he kaihua ki uta ” (A hapuku 
fishing-rock at sea equals a kaihua on land). Because both 
provide an abundance of food. 

By the way, did it ever strike you how poetic similes 
* appeal to the Maori mind, how many a pithy saying is in 

the form of a distich ? These poetic comparisons are most 
numerous, are oi a rhetorical character, and marvels of con¬ 
densation: e.g., Ilohonu kaki , papaku uaua (Deep throat, 
shallow muscles)—which explains itself. The triad does not 
appear to have been so cultivated by the Maori. A triad for 
the Welshman, a distich for the Maori. 

(1.) Tipapa , or rakau tipapa. —This name seems to be applied to a 
tree much resorted to by pigeons. Wo have seen that tipapa 
kereru means u a flock of pigeons.” Tipapa is apparently a 
form ol whakapapa. A taumatua is often termed a rakau 
tipapa. 

It is a fact that every tree that comes under the above headings—that 
is, every tree famous as a bird-tree, and on which birds are, or were, taken 
each season—has its own distinct name. We give a few examples:— 

Wabianoa: A kahikatea tree, a famous taumatua , standing at Hei- 
pipi, Rua-tahuna. 

Takapari: A hinau tree at Te Rua-kuri, on Te Purenga Block. When 
this tree bore much fruit it was deemed a sign that a plentiful 
season was at hand. If it produced little fruit, then a lean 
season followed. 
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Te Wliaro o Rakau-tawhia: A htihrnt tree at To Ilcroheronga, Tara- 
pounamu, where To Karalia, of Ngati Wliaro, was slain by Tuhoo. 

Banina: A w'*/<//1 roe at Manga-kakaho, on which koko wore taken 
with snares (hr xtkau tahvi koko). This word should bo spoil as 
raniw/a. It is said to bo derived from mm, which sooms curious. 
When many M*o wore caught in the snares they looked as if (hoy 
wore mm ana ki tr ahi (suspended before l ho ahi mat id). 

Manuruhi : A kahika tree, a huh mu situated at Pu karcao. This 
tree is mentioned in a song composed by one llhi-tere a lament 
for her husband: - 

He maun maunu an kai it* tao 
TSTa Te Kurapa o vthakalom ia 
Te Uailiua kai Mauumhi im. 

Any place where a named tree stands is always known by such 
name. 

Hei-pipi : A kahika tree at Te Wora-iti. Hr rakou fahri koko . ttreat 
mimbors of koko were snared on this tree in Ionian* times -so 
many that they looked like a hvi pi pi or iahri pi pi —strings ot the 
pipi shellfish hung up to dry. 

Kaka-nui, O-hira-moko, Kako-waliine, and Pou a Te Wild are all 
names ol such bird-trees, and also place names. 

Another disticlums saying 

Ko Kailara ki uta 

Ko Mou-lohora ki walio ki to moana. 

Kaitara is the name of a tormniro tree at To Wova-iti, lamed as a resort of 
pigeons, while Whale Island is a famous fishing-ground. The one is a 
Aapw&wrock, the other a pigeon rock (resort), says Pai. 

In days of old, when a man was going a-snaring or hunting ho w r ould 
take his son with him, ot a nephew, while they were young lads, so as to 
point out to them the tribal or subtribal boundaries, landmarks, and all 
other remarkable places. He would show him all snaring-trees and teacji 
their names, telling to whom they belonged, and so forth. In this wise: 
“ This is a tutu ; its name is ■ ; you will manipulate this tree. This 

is a kaihua , and its name is ; it belongs to” such a lamily group. 

fe This, again, is a wai tuhi , and will he worked by the children of” such a 
person. “ These waka krrmi belong to the descendants of , who will 

use them. That stream yonder is named ; it divides our lends from 

those of-: you can Hsh that stream from its junction with the - * - 

River up to” such a point, “ blit no further.” 

Women, when fishing by torchlight at night, often took their children 
with them, and instructed them in a like manner. 

The term mi tuhi is applied to such small pools of water as are found 
in hollow places on trees, logs, and rocks, and which, being resorted to by 
birds, are covered with many snares, so that the birds, when drinking, thrust 
their heads through the snare-loops, and are so captured. A pool not so 
used is not termed a wai tuhi. Tuhi is a very curious word ot the Native 
tongue, and it will often puzzle you should you rely merely on its meanings 
as defined by Maori dictionaries. Te Wai-tuhi is a place-name near Tara- 
pounamu, the name being derived from a wai tuhi hard by, a diminutive 
pool of water lying in a hollow of a tawa tree. Wai tahn is a name applied 
to streams, or larger pools on the ground, where pigeons go to drink, and 
hence are covered with snares—of which more anon. 
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We have seen that the trees much used as snaring or spearing places 
by fowlers were often rendered prolific by means of a mauri , and their vitality 
and productiveness protected by very peculiar guardians. When Tuhoe 
slew Tionga, of Te Arawa, at Puke-kai-kahu, Te Tokai, of the former tribe, 
cut oh Tionga’s head and took it to Te Wliaiti, where he placed it on a 
famous birding-tree named Matawera, at Okahu, as a guardian for that 
tree, which was a tutu. Hence the descendants of Tionga are often styled 
Tiaki Tutu (tiaJci, to guard). Such descendants, however, do not accept 
the appellation as a compliment—far from it. 

We must now fix up that bird-tree. When it was decided to use a cer¬ 
tain tree as a tutu for taking birds on, the priestly adept would render that 
tree tapu by means of a certain karakia (charm, spell, invocation, incanta¬ 
tion). The priest then takes the hau of the tree—that is, something to 
represent the hau . He takes the first bird caught on that tree, or simply 
tho Lira of such bird, and hides it in the forest. That is for the purpose of 
thwarting the evil designs of enemies. Should any one attempt to destroy 
the fruitfulness of that tree, to tamaoa it, or drive the birds therefrom, he 
will surely fail, because the hau {mauri) is concealed. Such a tree has no 
hau (?) until tho invocation has been repeated over it by the priest, neither 
was the tree tapu prior to the performance of that rite. (Ma te tohunga e 
wkakatapu i te rakau . Mo te tangata raweke taua mahi . Ka patu te tangata 
i taua rakau , kaore e mate , notemea kai te huma te hau. Kaore he hau o te 
rakau i te wa kaore ano kin karakiatia e te tohuyuja. Kaore hoki he tapu i 
taua wa.) 

A person might seek to destroy the utility of the tree by means of find¬ 
ing the mauri (which represents the hau of tho tree) and defiling the same, 
or— a ka mimi , ka tiko ranei te tangata raweke hi taua rakau. But he will 
not succeed unless he finds the mauri —a very improbable event. If he 
does not find it, then his base act turns on him and rends him, for the tapu 
of the tree will kill him—that is to say, tho gods of the priest who rendered 
the tree tapu will destroy him. He will surely perish ere long, unless he 
goes to that priest who is the medium of the destroying gods and pre¬ 
vails upon him to save his life. Ho alone can save it. Katdhi ka hikaia e 
te tohunga , a ka ora. Then the priest will perform a rite, and so preserve 
tho man’s life. 

A tree at Te Wora-iti named To Eua o Tane, a tutu, has this tapu power 
to destroy man. Only tho owuct of tho tree, Te Pou-whenua, grandfather 
of Te Wlienua-nui, could savo the man’s life. 

Concerning the right to take game on alien lands: In former times, 
wheu a man received permission to take game on lands to which he had no 
claim, lie would set aside a portion of tho game taken thereon and convey 
it to the principal chief of the people to whom that land belonged. Even 
though such tribute was not accepted, he would act in the same manner 
on subsequent occasions. If the tribute was accepted it might give the 
person a right to live on such lands, or be construed in that manner. 

When Paitini was shooting birds for the opening of the carved house 
“ Baum” at Te Whakarewarewa, he procured many of them on land to 
which ho had no right, but which belonged to his niece and others. Hence, 
at the close of the season, he gave them a double-barrel breech-loading 
shot-gun. It was accepted, and he now considers that he has the right to 
again take birds on that land. 

Paitini also tolls me that, if he went to Maunga-pohatu (his mother was 
of Ngati-Maru of that place) and found the products of the land being pro- 
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pared for visitors*, such food would bo find offered to him. sis n matter of 
form, although he would not aeeept it. Smh food would thou be handed 
over to the visitors. The people ot Muunuii-pohatu are the only Natives 
hereabout that still keep up this o*d nthtom. 

In some eases people might have a right given them to take game on 
certain lands without that right giving them anv mana over the lauds. 
Sometimes a person (or persons) would be gi\en the use ol a certain snaring 
tree or trees, or of a rat-run, when he had no light to the land. .Descendants 
of such persons are sometimes given shares in such lands when they are 
put through the Native Land (Wrt, but this course would be optional with 
the owners. (My informant might have added to the above that such 
descendants often try to establish a claim to such lands in the Native Land 
Court on the grounds that their ancestors were owners in the block.) 

All children, including those ol polygamous or slave wives, had lights 
to their parents’ lands. The father would apportion his fishing-rights, 
bird trees or troughs, ivai tvhi , wai tahei , rat-runs, among his children, 
a forest ridge to one, three or four snaring-trees to another, some pigeon- 
troughs to another, and so on. His fishing-rights and rat-preserves would 
be divided among his children in a similar manner. The first-born son 
often received the largest share, as he possessed the greatest amount of 
mam over the land—that is, in most eases, but, not always so. Mana 
over land depended much upon the individual, it was a variable quantity : 
** Ka rerere nga mana.” For instance, an eldest son might be a famous 
warrior and spend much of his time in fighting tribal enemies, and be con¬ 
tent with his mana as a warrior, having little to say in matters pertaining 
to land: “ Eo tona toa he whenua mnna .” Ilia tame as a fighter would be 
his land. In such a case, those of his younger brothers who became adept 
at fowling, trapping, and cultivating would have greater mana over the 
family lands, even though they be children of a polygamous wife. 

The apportionment of bird-proservos, &c., sometimes led to disputes, 
but the most important thing tor the appoTtioner to do was to publicly 
announce his decision and arrangements to the village community or sub¬ 
tribe. Fox this was the Gazette notice of the Maori of yore, a custom that 
yet obtains here. 

You will thus observe that a person could only take game on land be¬ 
longing to his family. He could not trespass for such a purpose on the 
lands of another family group or suhelan. When Te Uoro came from 
Whakataue to Rua-tahuna and asked permission of Maro to take game 
in those parts, he was denied. Moving on to Kaka-nui, ho was allowed by 
a forebear of Paerau to trap game on the lands extending from O-hira-moko 
to the Huia-rau range. While exploring the summit of Huia-rau one fair 
morn he met Puke-hore, of Ngati-Ruapani, the people of Wai-kare Moana. 
These two discoursed a while, and Te Uoro hung his weapon on a tree hard 
by; hence that spot has since been known as To Whakairinga—or, in full, 
Te Whakairinga o te Patu a Te Uoro, which is quite a name. Te Uoro 
went with his new acquaintance to his homo on the shores of the Sea of 
Wai-kare, where, in days that followed, he married his host’s daughter Te 
Axnohanga. Their descendants are yet in camp near unto the Great Kuri 
of Meko. 

When trouble arose at Turanga anent the slaying of Tupurupuru, Kahu- 
tapere and some of his people were compelled to abandon their homes and 
seek new ones. A priestly adept of the party, who was a tuku matatuhi , 
or seer, said, “ Let us fare northward. I have beheld a vision of a fair land 
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and a kahika bush which shall be a home foi us. 55 Even so they came to 
Ka-pu-te-rangi, at Whakatane. Tai-whakaea was the chief man of that 
place. He was of Ngati-awa. He gave the migrants some flax wherefrom 
to fashion nets for the taking of fish. They said that they did not under¬ 
stand such work. Then the seer asked, “ Whose is that land yondeT on 
which the kahika wood stands ? ” The chief replied, “ If you mean that 
as your home, then your home shall it be. 55 The seer remarked, “hi a 
vision I beheld that wood, and knew it as a home for the migrants.” 
That wood was at Wai-o-hou, and there those people settled. 

But enough of these anecdotes: let us to— 

Bird-spears . 

There were two forms of bird-spears used by the Tuhoe people. The 
tao kaihua or tao roa was a long spear, 25 ft. to 30 ft. in length. This spear 
was used only for the period of the rarangitahi , when birds were speared on 
large forest-trees having widespread branches. 

A shorter spear, termed a maiere , was about 18 ft. long. This was used 
throughout the season, but was more adapted for use on the smaller trees, 
and was employed to take birds with on trees as small as the mako and 
even the poporo shrub. 

These spears were made from the tawa tree, and were carefully preserved, 
being handed down from parents to children. Many received special names. 
Two long tao kaihua so preserved by Ngati-kuri of Rua-tahuna were named 
Owha and Koamai-tupeka. These two spears were a great length. I 
came across them in the forest at Rahitiroa about 1898. They were hang¬ 
ing from a tree-branch. On trying to purchase them some time later, I 
found that they had been destroyed by children. I was not allowed to slay 
those children. 

The shorter spears were often used for taking the smaller birds, as the 
koko, bell-bird, &c., while the long spear was used for pigeons. The long 
spears were not all of the same length, neither were the maiere. The length 
of a spear would be decided by the state of the balk of timber out of which 
it was hewed. A tawa tree might be felled that showed a clean trunk 
externally of 30 ft. or 35 ft., or possibly even longer. This trunk would 
be split down through the middle by means of wedges and beetle. 
The half showing the cleanest and straightest grain would again be split 
down the middle; then the best quarter would be selected from which to 
hew out a spear. It was essential that the timber be quite sound, cleai, 
straight-grained (aritahi), and free from all shakes, knots, or other defects. 
The wood of the centre of the tree was not utilised for spear-making, but only 
the ngako —that is, the white, light timber between the iho, or heart, and the 
outside. Now, when a tree was split open it was often found to show de¬ 
fects that necessitated cutting off some feet at one end. Hence a log of 35 ft. 
might not turn out a spear of more than 30 ft. in length, or less. These 
bird-spears were made from tawa, on account of the lightness of that timber 
when seasoned. But it is not a durable wood—it soon decays if exposed 
to the weather ; hence great care was taken to house the spears when not 
in use. When in use they were kept in the forest, suspended from a tree, 
■so that the long pliant shaft would preserve its straightness. A fowleT 
would so hang up his spear after a day’s spearing. When the spearing 
season was over, the spears would be taken home and placed in a house, 
usually suspended from the rafters, the barbed head being first taken off 
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and put away, to bo lubloned on again wiUi now lashings tho next season. 
These bird-spears are termed here among homo tribes. 

In order to hang a spear up to a tiee, a small hooked pie<o of wo<kL a 
piece of a branehlet, was tied on t.o the shaft near the point end. Thus hook 
was called a pekapeka. Also, when climbing up a tree, the towlor would 
thrust the spear up and hook it on to a branch, thus leaving both hands 
free for climbing. The pekapeka is attached merely by a small eovd, and 
is detached in a moment when the speai is about to be used, (‘are is taken 
not to allow the spear to lie, or bo put away, m a bent form, or such bend 
would he liable to become permanent and much impair or destroy the 
usefulness of the implement. So long and slight were the shafts (about 
1 in. in thickness) that, when spearing birds, the manipulator had to rest 
them on the branches as he thrust them slowly forward towards the bird. 
When the point was near the bird, the fowler, by a quick forward thrust, 
impaled the bird upon the long thin makoi , or spear-point. Birds were 
always speared in the breast or, at least., such was the aim of the fowler. 

The butt end of these spears is called the hnchoc. The thm, barbed point 
or head of the spear is termed makoi by the Tuhoe people, sometimes tarn . 
Some tribes call it a kaniwha. Tara means “ a point,” and faratara 
“ notched.” Makoi seems to have a similar moaning, as a comb is also 
known by that name. The head of the spear, just where the point is lashed 
on, is styled the matahere (tirsfc two vowels long). “ Ko te tao icm> maim 
ha mahia hi tc tawa, he mama hokL Koia ra t kiia ai he tawa ran (anyi , 
mo te making a hai pena” (Bird-spears were made oi laica because of the 
lightness of that timber. Hence that tree was called tawa ran taiuji |mur¬ 
muring- or rustling-leaved tawa\ because it was used for that purpose.) 
Thus old Paitini. The above may be a natural sequence to the primitive 
mind, but it is too abstruse for pakeha mentality. 

The makoi or spear-points were made of m a par a (hard, resinous heart- 
wood of the kahikatea), of maire (a hardwood), of human bone, rarely of 
greenstone, and in latter times of iron. Temporary unbarbed points were 
sometimes made of katote, the hard black part of trunks of treo-fenis. The 
greenstone points were very rare : only one is recorded in this district— 
viz., the one from which the hill-peak Tara-pounamu was mimed. This one 
belonged to Tamateu-kai-taharua, a gentleman who flourished about two 
hundred and fifty years ago. Ho speared a pigeon at that place one day, 
and, the point becoming detached from the spear-shaft, the bird flow away 
with the point sticking in its body. But the agile Tama is said to have fol¬ 
lowed that nefarious bird even unto far Putauaki, fifty miles away, where 
he recovered his tara pounamu. This tradition is undoubtedly true, for 
Tara-pounamu bill still stands to prove it. 

The favoured material for spear-points in former times was human bone, 
the long bones of the thighs. The bones wore those of enemies slain in 
battle, I bought two such makoi of human bone from Ngai le Riu, of JR.ua- 
tahuna, paying a bag of flour for them. They had been fashioned from 
bones of members of Ngati-Ruapani, of Wai-kare Moana, slain during the 
fighting at that place in the early part of the nineteenth century, when 
Tuhoe came down like a wolf on the fold, his cohorts gleaming with purple 
and gold—or, at least, with war-paint. 

When the Natives began trading with Europeans they soon found out 
the usefulness of iron. Pieces of bar iron were much sought after for the 
purpose of fashioning from them points for bird-spears, by means of filing. 
Iron gridirons—the old-fashioned kind—were highly prized, the bars thereof 
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being filed down into barbed points. One such lying now before me is 
11 in. in length; another obtained was somewhat longer. The one in mv 
possession is \ in. wide at the butt or lower end, and tapers (koekoeko) gradu¬ 
ally to a fine point, a flattened point. The butt end is flat on one side that 
it may fit on the flattened end of the spear-shaft, where it would be lashed 
on. When the outer side of the base of the makoi was filed down, two 
slight ridges of the iron bar were left, one at the extremity and one an inch 
from it, so that the point could not be pulled free from the lashing. The 
barbs were formed in like manner as the bar was filed down. There are 
ten barbs, which also decrease in size towards the point of the makoi . These 
barbs are arranged in sets of two and three, points of barbs about ^ in. 
apart, but the space between the sets is from 1 in. to 1J in. These spear- 
points are admirably made, as were those of bone and hardwood fashioned 
during the Stone Age of the Maori. 

Tarewa-tao is the name of a rimu tree that stands on the Purenga Block. 
It was so named because in former times fowlers were in the habit of hang¬ 
ing their bird-speaLS thereon. The trunk of the tree being concealed from 
view by a dense growth of climbing plants, the spears were thrust up through 
this growth, and were so hidden from view. 

Tuhoe always lashed the makoi firmly on to the spear-shaft. I had 
read Heaphy’s account of a spear-point that was detached by the struggles 
of the transfixed bird, and hence made inquiries. I have seen such an 
apparatus among the Indians of the Pacific Coast north of California, who 
use such in salmon-spearing. The point was lightly bound to the shaft, 
and was detached by the struggling fish, which could not, howeveT, escape, 
because the point was connected with the shaft by a loose cord or lanyard. 

In the Transactions of the New Zealand Institute,” vol. xii, p. 35. 
Colonel Heaphy gives an account of his accompanying a party of Maori bird- 
spearers into the forest at Belmont, near Wellington, in 1839. He says, 

“ The spears are about 12 ft. long . . . The point of the weapon is of 

bone, and barbed. Tins bone is hung securely by a lanyard at its base to 
the spear-head, but when ready for use is lashed with thin thread alongside 
the wood. The wounded bird flutters with such force as would break the 
spear were the whole rigid, but as arranged the thread breaks, and the bird 
on the barbed bone falls the length of the lanyard, where its stragglings do 
not affect the spear, and it is easily taken by the fowler’s left hand. . . . 
The spears wore very slender, not more than half an inch in diameteT at 
thickest part. . . . This mode of capturing birds, very soon after our 
arrival (in 1839) wont out of vogue. The spears were exceedingly difficult 
to make, and the few that wore finished were eagerly bought by the whites 
as curiosities.” 

The spears here mentioned were very short ones (12 ft.), and much more 
slender than any I have seen, which were about 1 in. in thickness, and none 
shorter than about 18 ft. The colonel states that the pigeons were very 
tame, and were speared on low trees, the spearers sometimes even ascend¬ 
ing the lower branches of the tree.” This was poor spearing. Tuhoe 
and other tribes, with their long spears, climbed to near the top of high 
forest-trees when spearing birds. I distinctly remember an old Native 
living at Wai-kohu, Poverty Bay, in 18T4, who used one of these long spears 
for taking pigeons in the little bush at Puke-matai. He was camped with 
two Ngati-Porou sawyers, Hare and Mokena, who were cutting out the 
Lome homestead. This old chap had a rude ladder ( rou ) fixed on the trunk 
of a lofty kahikatea. He used to climb up to the upper branches thereof 
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and squat on a limb to practise his sylvan art. llo kindly offered to teach 
me how to spear birds ; but the base of operations was too near heaven for 
my fancy. 

But about the makoi wmmi: In answer to a query, Mr. Percy Smith 
said, “ The bird-spears were in use in Taranaki as late as 1857 or 1858, as 
I have been with the Maoris when they used them ; but I cun not remember 
the lanyard and loose head to the spear.” 

I then wrote to Tamati Ranapiri, of Ngati-Raukawn, about the matter. 
He replied that ho had never seen or heard of t he loose point and lanyard, 
adding, tf E he ana te torero nci Jen tv kapokupntant/a o tc manu inn (u i tc 
here , ha maunu tc tarn i le houhtmjn ntu h tv here. Kmm\ v ho am torn. lie 
meatino hohou te tara hi tc here , kin tino matt (Quite wrong is the remark 
that the fluttering of the bird when speared causes the point to become de¬ 
tached from where it is lashed to the shaft. Not so; that is wrong. The 
point is lashed securely to the shaft.) 

Some time after the above episode 1 received another letter from 
Ranapiri, who said, “ Friend, after l had sent my second letter to you 
I met Alfred Knocks, of Otald, and handed to him the letter you sent me 
inquiring about bird-spoars, and ho at once said, ‘ The remarks of that 
European (Colonel Heaphy) are quite correct*. 9 JIo explained that when 
a lad he lived with his father at Wai-kanae. He was about ton years of 
age when one day he accompanied Major Edwards on a pigeon-shooting 
trip. They came across Wi Parata spearing pigeons up on a karaka tree, 
and he noticed that the bird-spoar used was one with a detachable point, 
as described by Heaphy. He said also that the spears used by the Natives 
at Otaki in those days were quite different, the point being a fixture, lashed 
securely on to the shaft.” 

This would seem to show that this manner of manipulating the bird- 
spear was employed only by the Atiawa Tribe, who lived at Wellington 
and Wai-kanae, and not by Ngati-Raukawa. 

A fowler would but very rarely allow his spear to leave his hand when 
spearing a bird, but only when he could not quite roach the bird with the 
point of it and at the same time the spear was in a horizontal position, rest¬ 
ing across several branches, so that there w*is no danger of it falling. He 
might then allow it to leave his hand us ho made his thrust at/ the bird. Ka 
kohema atu te too describes the action. 

These long speara were so slender and pliant, that they could only be used 
with a rest, the branches of the tree being used for that purpose. In 
travelling through the forest, they were held by the point/ and trailed behind 
the bearer. 

When about to make a bird-spear the Natives always selected a tree 
that stood well within the forest, and not one growing on its outskirts, as 
the latter are more difficult to split, and the timber not so easy to work— 
a fact known to all bushmen. The time and labour expended in making 
a long bird-spear must have been appalling, when we remember the crude 
tools of stone used by the Maori. Mr. S. H. Drew, in a letter to the Wha- 
nganui Chronicle (in 1898), said, u Bird-spears wore made that took years 
to make. Fancy, if you can, the patience ag well as skill required to cut a 
spear 30 ft. long out of a tree. The tree had to be felled with stone axes 
and &e, and this long 30 ft. of lance must be as straight as an arrow and 
about 1 in. in diameter. Imagine the labour in chipping and paring down 
the tree to the size wanted, with stone tools. One false stroke and the 
work of months would be wasted. We have two of those long spears in the 
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Whanganui Museum, presented by Mr. Annabell—the only two, I think, 
that have been saved in the colony.” 

In vol. x of the “ Transactions of the New Zealand Institute.” Mr. Cole¬ 
man Phillips speaks of long bird-spears made out of rata vine: “ The pigeon- 
spear was made out of a piece of rata vine 30 ft. to 40 ft. in length, and 
more resembled a stiff piece of rope than a spear, it being perfectly flexible* 
. . . . The head of this spear was formed out of one of the human leg- 
bones (fibula), both sharpened and jagged.” 

Enough of bird-spears. Pass we on to— 

The Kereru, or Pigeon , and how it was taken. 

The pigeon was taken in former times by the following methods—spear¬ 
ing, tahe% and tutu ; the two latter being methods of snaring. The mode 
of spearing has been explained. When speared in the breast the bird is 
helpless, and is easily secured. The expressions umanga and tarauma are 
both applied to birds, and are evidently connected with uma, the breast. 
For the breast is the most important part of a bird—most of the meat is on 
the breast. A bird is sometimes alluded to as tarauma nui , or big breast. 
Umanga nui is used also in other senses : Te umanga nui o nehera ho te wha- 
whai (Fighting was the important item in ancient days). 

The system of snaring known as tahei we have noted. A number of 
snares (running-loop snares) are fastened to a cord termed takeke, which 
is fastened to the branches of a tree. Great numbers of these loop snaies 
would be arranged on a single tree. Again, snares were set for pigeons 
over the water of a wai tuhi . For pigeons (and other birds) get exceedingly 
thirsty when feeding on such food as berries of the toromiro tTee. They 
frequently adjourn to adjacent pools or streams in order to drink, and the 
Maori took advantage of this habit. Small streams or pools would be 
covered with fronds of tree-ferns, save at suitable places for snare-setting, 
where rows of snares were so arranged that the birds put their heads through 
the slip-loops in order to drink. 

The tutu method differed from the above, for in this case the snare was 
arranged on an artificial perch attached to a pole. This perch was termed 
a mutu, and when a pigeon alighted on it the watchful fowler pulled a cord 
and caught it by the legs. This process will be described more fully when 
we go forth to snare kaka. The mutu kereru , or portable pigeon-perch, 
was smaller than a mutu kaka and like a mutu koko. A tree on which birds 
are taken by this method is termed a tutu. 

We have seen that a snare is termed mahmga in its entirety, but the 
specific term for the running noose alone is tarahanga :* “ Koinei te ta/ra- 
hanga, ho tc porohitatanga o te ti i mahia hai unmga mo te upoko o te manu 3 
e mau ai te manu, ara hai kuhunga mo te upoko o te manu, 

Waka Kereru (Pigeon-troughs). 

We have seen that, in former times, any little pools of water lying in 
hollows of trees, logs, or rocks that were resorted to by pigeons as drinking- 
places were noted by fowlers and surrounded by a line of snares. These 
places were termed waituhi and ngongo . Now, the waka kereru , or pigeon- 
troughs, served a similar purpose. They were wooden troughs about 4 ft. 
long, hewed out of a piece of wood about 9 in. wide, the trough or hollow 


* Also tori. 
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being, say, 5 in. wide and 3 in. or 1 in. deep, running nearly the whole length 
oftSe timber. Durable timbers were preferred for mteli troughs, such as 
totara. These troughs wore sot up on ridges where pigeons gathered to feed 
on berries of the torowiro tree. They were pul up on the tops of two posts 
about 5ft. high, or wore placed up in trees, sometimes secured on a sloping 
tree-trunk. They were tilled with water, and were soon discovered and 
resorted to by the pigeons, because the mint berries make them exceedingly 
thirsty. Many loop snares are set all round the edge of the water, so that 
the birds thrust their heads through these slip-nooses as they drink, and arc 
so caught. 

These troughs wore kept- filled with water during the time that the 
pigeons were feeding on the berries of the adjacent toromiro. They were 
visited every morning by the owner, who secured the snared birds and 
rearranged the loops. When giving evidence in the Purenga Block ease, 
Tamarau Waiari mentioned a famous ngongo near To Jtua-kuri, and said 
that it formerly belonged to an ancestor named Tama-ki-waiari, adding, 
“At that time the custom of making drinking-troughs for pigeons was 
unknown in this district. It was introduced from the Wai-kato about 
the year L839.” 

In travelling through this forest country one often sees these troughs, 
but they are seldom used now. I saw a few in use at Rua-taluma a few 
years ago. Some of the old troughs are carved at each end, and many 
of them had special names assigned to them, such as Te Rua o Tarati, a 
trough at Huanui, on the Wai-potiki Block. 

A peculiar custom obtained in former times of repeating a charm in order 
to cause the birds to become thirsty and so resort to the drinking-places, 
troughs, wai tuhi and wai tahei, where snares were set. This act was called 
a whaunu, which term seems to equal whikainu, to cause to drink. “ He 
whaunu Id nga mcmu o te ngaherehere Ida hiainu , Jcia haere tnai ki te inn . Be 
mea hvrahia” 

It takes an adept to fix up a pigeon-trough, to arrange the arorangi , 
paepae , turuturu, tehUeha , taheke, whakaruru, and in aha nga so that the birds 
will readily use it. 

If a person, in traversing the woods, comes across a bird-trough with some 
snared birds thoreon, which trough belongs to another person, ho will, if 
a cautious character, pluck a branch and slick it, in the ground near the 
trough, to show that, although passing by, he hud no felonious intentions 
in visiting the place. This act is termed a lajmi . 

Taking the JCaka. 

We have already given many notes concerning this bird, but have to 
say something now about the methods of taking it. There arc three modes 
of taking the Jcaha —viz., the tutu process, the pae method, and spearing. 
The latter has already been explained. The tutu is similar to the like method 
of taking pigeons, but the mutu kaha is larger than the mutu used for pigeons 
and hence termed a mutu hereru. Illustrations of these mutu or perch 
snares. may be seen in “ Maori Art.” This mutu is a carefully made perch 
on which a snare, a running noose, is arranged. When a bird settles on the 
perch, the long cord attached to the noose snare is pulled by the fowler, and 
the bird is caught by the legs. 

There are four different kinds of mutu kaha i each one differing from* the 
other three in shape. These are the kapu, porae , huanui , and kira. They 
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are made from forked branches, but are cut down to the desired size and care¬ 
fully shaped, showing no bark whatever. A rough perch, with the bark 
left on, is not termed a mutu , but a pewa —of which more anon. In making 
a mutu the main branch is cut about 8 in. or 9 in. long, and serves as the 
upright portion (though not always straight) of the apparatus, to which 
the end of the kohirifori rod is lashed. This piece is so cut that the branch 
growing out from it, which selves as the perch for birds, is from £ in. to 2 \ in. 
below the head of the upright. If you place a capital "J" on its side, thus, , 
it will give you a crude idea of a mutu. The shank of the letter is the perch, 

and its head represents the upright 
piece. The lower part of the head of 
the letter is where it is lashed to the 
pole. A small knob of wood is left 
on the lower part so as to render the 
lashing more secure ; it prevents any 
slipping. The mutu known as a Jcapu 
has a curved perch, concave; hence 
its name. The porae has also a 
curved perch, but the bend is up¬ 
wards. The huanui has a straight 
perch, which is sometimes almost at 
right angles to the upright, but usu¬ 
ally slants upwards, forming, where 
it is connected with the upright, a 
somewhat acute angle on the upper 
side. But few mutu are so constructed 
that the perch is at right angles to 
4. Kaha. 5. Pekapehr. 6. Kolmkiri , the upright, as such are only used 
or tm hnere. 7. Lashing. to place on a vertical pole (him) 

above the fowler’s head as he stands 
on his platform. The hira porch is used for shy birds, the perch forming 
a very acute angle with the upright. 

The process is as follows. The fowler proceeds to a tree used as a tutu , 
and the same trees are so used year after year. He has some apparatus 
for climbing the tree, which apparatus is renewed or strengthened each 
season. It may be a rude ladder ( rou ) lashed to the trunk, or a bridge or 
ladder of long polos and connecting ties or cross-pieces, constructed from 
the branches of an adjoining tree across to the tutu tree. He ascends his 
tree and .stations himself on a rude platform, termed a papanui , which is 
erected on and secured to the branches. It is probably situated near the 
centre of the tree-top—that is, near the trunk—from whence he can mani¬ 
pulate several mutu. Or there may be two fowlers on one tree, each operat¬ 
ing several perches. 

Now, on this tree there are a certain number of poles of mapou ox totara 
lashed in a permanent manner to the branches with lashings of the durable 
aka-tea, a climbing plant. These poles are termed him, and their ends pro¬ 
ject outside the foliage of the tree. The upper end of each pole is notched, 
he mea tokomanga a runga . A few of those him are secured in a vertical 
manner, but the majority are placed at various angles. Some are at such 
a low angle as to be not far from horizontal. It is on these latter that the 
mutu known as kvra are used, which explains the peculiar angle of the perch 
already noted—it is that the perch be horizontal. These hiwi are termed 
pouaka by some tribes. Where a sound dead branch of the tree happens 
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to project in a suitable manner it is utilised as a hiwi, being termed a hiwi 
arih . Each him has its proper name, according to the angle at which it 
is placed, and each one has its own form of mutu for use thereon. A hiwi 
placed in a vertical position is termed a pou taunt , and sometimes pan wha- 
kaara. The mutu tenucd a porac is used on this pole. The hiwi used for 
the Jcira perch is longer than others, so that it may project further from 
the tree. For this is used for taking shy birds, which are generally female 
birds ( Jcarawa ), says my informant. Tims the lira perch is also attached 
to a longer rod than are other perches. 

Each mutu or perch is lashed on to the end of a light rod termed a Icohiri- 
hri or tia-kaere. This rod is of considerable length. A small stick is 
secured in the lashings so that it forms a crotch, termed a pekapeka. The 
perches weTe, before being nsed, always exposed to the weather for some 
time, that they might acquire an old, weatherbeaten look, otherwise the 
birds would not settle on them. They were usually made of maire, or kahi- 
icatea, or lotara . Many of these mutu were ornamented with carvings, the 
upper part of the upright piece often carved into the form of a grotesque 
head. There is often some carving on the knob (termed toretore) at the outer 
end of the perch. The perch is sometimes notched lightly (whakakaka). 
Four holes are made in each mutu. One is bored through the upper part 
of the upright piece, and through this passes the snare-cord. Another is 
pierced through the end of the perch, just under the knob. Pieces of aha 
(vines or thin roots), or the quill of a feather, are inserted in this hole, the 
two ends left projecting an equal distance on either side. These ends are 
then bent forward along the perch and there seemed by a slight lashing. 
At the base of the perch a hole is made in each side of the upright, and 
similar pieces of quill thrust therein. These ngingita , as they are termed, 
are for the purpose of holding the loop snare {tohe) in position until it is 
pulled therefrom by the fowler when he snares a bird. 

The name of the permanent poles {hiwi) lashed to the branches of the 
snaring-tree is an expression having two meanings, as bearing on our pre¬ 
sent subject. Hiwi means “old-looking, weatherbeaten,” as of timber or 
other items, and also it equals kohiwi as implying a hard core or heart. A 
tree or branch from which all sapwood has decayed and fallen, leaving 
merely the hard, sound heartwood, is so termed. I hoard a Native say, 
“ Whakairia te mutu, lia hima” He was speaking of a now snaring-perch, 
and meant that it should be exposed that it become old-looking. The 
permanent poles were probably termed hiwi because dry hiwi branches of 
trees were first used for the purpose. 

Behold, then, our merry fowler ensconced upon his stage far up among 
the branches of a mighty tree. He has with him his mutu kaka or parrot- 
perches of four different forms, each lashed on the end of a light rod. He 
proceeds to arrange the snares thereon and place them in position. The 
r unn i n g noose which forms the snare is a light cord of two strands. Each 
strand is made of twisted flax-fibre, and the two strands are then twisted 
together. This loop snare is called a tohe, and whakatohe means the making 
and arranging of the snare. The snare is arranged by laying it along on top 
of the perch and allowing it to hang down on either side. The free end of 
the cord is then passed through a hole in the upper part of the upright piece 
of the mutu, and to it is attached a long cord of twisted flax-fibre, termed a 
kaho by Tuhoe, but oho by some tribes. In order to prevent the snare 
from being disarranged it is pressed in under the four ngingita, two on each 
side of the perch. Both kaha and tohe have been hung in smoke for some 
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time, which causes them to last two seasons. If not so treated, then they 
last only one season. 

The snares being fixed, the fowler proceeds to elevate the mutu upon 
the hiwi. He takes up one of the kokirikiri (rods)—one that has, we will say, 
a yorae perch lashed to it. The perch of this mutu , although curved, may 
be said to be at a right angle to the upright part, hence it must be put on a 
vertical hiwi, or you tauru. The operator thrusts the rod up until the cTotch 
near the perch reaches the top of the hiwi, or permanent pole. He allows 
the crotch to settle in the notch or fork at the top of the hiwi . Thus the 
rod is suspended from the pole, and the perch, with its snare, projects above 
the top of the hiwi pole. The lower end of the rod is within reach of the 
operator on his platform, and the long cord also hangs down within his 
grasp. The other rods and attached perch snares are then suspended from 
their respective hiwi, the butt ends of the rods and the cords being within 
reach of the fowler. 

When a bird settles on one of the perches, the operator seizes the cord 
thereof and gives it a smart pull. The downward tug on the cord plucks 
the loop snare from under the nejingita and jerks it quickly upwards to¬ 
wards the hole through which the cord passes. But the descendant of 
Tu-mataika is standing on the perch. lie aha koa! The saints cannot 
save him. The tohe or looped cord catches him by the legs, above the claws, 
and rudely yanks him up against the upright. That kaka is doomed to 
swift, awful, and certain death. He will make no " hot-foot get-away.” 

Having pulled the cord, the fowler grasps the lower end of the rod, and, 
lifting it clear of the forked him, takes it down. To keep the cord taut and 
so prevent the bird’s escape he either keeps the strain on the cord with his 
hand, or fastens it round the base of the rod. He grasps the kaka by the 
back of the neck, high up, to avoid being bitten by it, and kills it by biting 
the top of its head, thus crushing the skull. 

The term whakakatohe means “to arrange the snares”—apparently a 
synonym for whakatohe. 

This method of taking kaka is still employed at Maunga-pohatu, in the 
interior. I saw a Native taking kaka in this way at Rahiti-roa a few years 
ago. He sat on the ground at the base of the tree, smoking his pipe, waiting 
for Tu-mataika to settle on a perch. His cords were very long, 50 ft. ox 
60 ft., so as to reach the ground. 

We have already shown how these fowlers utilised decoy birds when snar¬ 
ing kaka . The best decoy for the tutu method is a tarariki (or tatariki). 
The best for the pae method is the tata-apopo, a male bird. Female and 
common kaka are too timid to make good decoys. They become alarmed 
when many birds collect, with much noise, to the spot; they do not act as 
they should, scratching the ground, or gnawing at a bone or something 
similar. 

The pigeon and koko are taken by the above method, but not to the same 
extent as is the kaka. The latter bird was principally taken by the above 
tutu process, whereas pigeons were mostly taken by the tahei method and 
troughs. The koko was taken by tahei on trees, but not on drinking-troughs* 

The mutu is termed a tumu by some tribes. 

No decoy birds are used in taking the pigeon and koko, for they would 
be useless. The decoy kaka attracts others either by scratching the ground 
and acting as though finding an abundance of food thereby, or by screeching, 
or gnawing at a piece of bone provided by the fowler. These decoy parrots 
were provided with a perch of hardwood, to which they were secured by a 
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coid round the leg, which, however, guve them liberty to walk up and dowi* 
thoir pole perch. Wore this perch of soft wood, then the parrot would soon 
demolish it with his powerful beak. 

The act of pulliug the cord that snares a bird on a rnuht is described by 
the w T ord tah'ri. “ Ka male fakir} haka, ha ora harikmi antin'” 

The Pae Method. 

Among some tribes this method is styled taki. It is conducted not at 
dizzy heights on huge forest-tTces, but on the ground. At a suitable spot, 
selected by past-masters in the wiles of the fowler, a pole is secured to two 
trees, and another pole is placed with one end against it and the other rest¬ 
ing on the ground. This latter slanting pole is placed at such an angle as 
will render it easy for a haka to walk down it. At the base of this pae a 
small shelter is erected as a means of concealing the fowler—who squats 
within it—from the birds hovering overhead, or descending the pole. The 
booth is made by sticking branches in the ground and covering them with 
fronds of tree-ferns. The decoy laka is secured at the base of the sloping 
pole, where it employs itself, if well trained, in scratching among the leaves 
and rubbish on the ground, or in gnawing at a piece of bone, and making 
the harsh sounds peculiar to these birds at such times. The other haka are 
attracted by the cries of the decoy, and come hovering overhead. They 
see the decoy scratching out food, apparently, on the ground, or hear it 
gnawing at the bone. Gradually they come nearer to take part in the feast. 
Some settle on adjacent trees and watch the decoy, some descend and settle 
on the cross-pole. At last one begins to walk down the slanting pole. As 
tbey slowly descend the pae these birds always keep turning from side to 
side. When the bird at last descends the pole to a point opposite the shed, 
the fowler takes advantage of the right moment, when its head is turned 
away in the other direction, and quickly grasps it, pulls it inside his shelter 
kills it, and waits for another to ieseend. If the fowler does not possess a 
decoy bird he has to decoy one himself, which lie does, in the case of the 
kaka, by imitating its cry, but not using a call-leaf, as is done in many cases. 
He will utilise the first bird caught as a decoy. 

We will now describe another kind of pae, whereon such birds as the 
koko, tike, rearea , tieke, kokakn , and tafaeto were taken. 

Taking the Koko. 

This bird was taken by six different methods—viz., the pae, tutu , tahei , 
maiere, puna uai , and the whakamoe. 

This pae is a pole fixed in a sloping position to two trees or upright poles 
fixed in the ground. It is erected at a suitable place in the forest, and at 
the lower end of the perch is erected a small shelter for the fowler, as used 
in the case of the kaka , to conceal him from the birds. The fowler is armed 
with a stick termed a hauhau mam , or “ bird-striker.” It is a round, 
smoothened piece of white manuka about 6 ft. in length, which, when made, 
is hung up in a hut over a fire to season, hia pukeko , ara Ida tawhito, as my 
informant put it. No decoy, either a mohai, as in taking the kaka , or mai- 
moa , as in taking the pihipihi and porete , is used. The fowler relies entirely 
on the pepe, or call-leaf, in order to attract the birds and induce them to 
settle on the pae. A leaf of the rmrekau tree is used for the purpose. The 
wily fowler squats within his shelter, stick in hand, and imitates the cry, 
or one of the cries, of the koko, or whichever of the above-mentioned birds 
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lie is desirous of taking. The striking-stick is held resting against the perch 
polo, and when a bird alights on the latter the fowler stiikes it down with a 
vigorous sweep of his stick, which mns along the side of the perch. 

As for the tutu mode oi taking the koko, it is the same as for the kaka. 
save that the mulu or perch used is smallci, and has sometimes some light - 
colomed moss or lichen attached to it in order to increase its resemblance 
to a dry tree-branch. The tahei method has been described. As for the 
maiere , or spear, the loh) is taken in this manner at times when it cannot 
bo attracted by the call-leaf, as is the case when it is feeding on the berries 
of the mako. The puna wai (water-spiing) is another striking method. 
The fowler selects a pool of water or a stream in the forest whereat these 
birds are in the habit of drinking. In the case of a creek, he leaves a suit¬ 
able pool, and covers the rest of the water for some distance with fronds 
of tree-ferns, so that the birds will come to drink at the space left open for 
them. A pole is stuck in the ground so us to lean slantingly over the water- 
hole, and near the pole a rude shelter conceals the fowler. * The birds come 
early in the morning to drink, and alight on the sloping pole, horn which 
they are struck down by the fowler’s stick. It will be observed that in all 
these striking methods the pole serves two purposes— not only is it a perch 
for the birds, but also a guide for the stick (hauhan mam) when the blow 
is delivered. In making the strike, the stick is run along the pole porch. 

About the whakamoe method of la king the koko : This was practised on 
frosty winter nights, and was a mere taking by hand, the birds being so be¬ 
numbed by the cold that they made no attempt to escape. Fowlers go forth 
into the forest in the evening in order to locate the roosting-places of the 
koko (tui). When birds are so detected, the searchers back away quietly 
so as not to alarm them. The next thing done is to mark a trail that may 
be followed by the fowlers later on in the night. This marking is effected 
by the pawhati —that is, by breaking down tops of shrubs and ends of 
branches—not breaking them completely off, but leaving them hanging. 
Late in the night the men return to take the birds. Two persons usually 
go together. One says, “ Me hue re taua ki le mma i ta taua whakamoe 
They set forth, taking a torch with them. On arriving at the roosting-place 
one man remains on the ground and holds the torch, the other ascends the 
tree and climbs to where the birds are roosting. He then simply takes the 
birds off their perch by hand, and puts them in a basket he has brought 
with him. The birds, say mv informants, do not awake or become startled. 
They are very lat, and benumbed witli cold—affected by the frost. The 
intense cold paralyses them. Ka t ikon a e te huhi . Hkould a bird fall to the 
ground, it will cry out, but cannot fly. The man below will secure it. 

In some parts a trail is marked by means of laying down fronds of the 
silver tree-fern (kaporuja) or leaves of ramjiora or wharangi , the underneath 
side of all those being placed uppermost, as they are white, and can be seen 
at night, very often without the help of a torch. 

When using a call-leaf, fowlers carried a number of such leaves with 
them. They were carried in the waistbelt termed a tatua pupara. 

The Pewa. 

This was another bird-taking implement, somewhat resembling a mutu. 
It was used for taking the tihe, when that bird was fat, in the winter season. 
It seems to have been hooked on to any tree-branch, and not on Mwi fixed 
by man, as in the case of the mvtu kaka. A light rod, termed ti haere and 
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tia haere, has a short piece of wood, curved like the kapu perch for hika, 
attached to it near the top by a lashing. This is the pewa or perch. A 
stay-piece, called a hah 1 , supports it, one end being secured to the outer 
end of the pewa, and the other to the ti haere, A crotch-piece, known as 
the turi, crosses the kake, and is secured to it and the base of the perch. 
This serves as a hook whereby the apparatus is suspended Irom a branch. 

A poa, or bait, is attached to the 
outer end of the perch, and consists of 
forest-flowers, those of a climbing-plant 
resembling the rata blossom being 
preferred. The pewa and mahunqa 
(upper end of tia haere) have moss 
secured to their surfaces to make 
them resemble tree-branches, to ap¬ 
pear natural to the birds. The tohe 
or loop snare and cord (aho) are the 
same as those for a mutu kaka , but 
are slighter. Moreover, there are no 
nyirujita on a pewa. The loop is kept 
in place by being lapped across the 
underside of the kake. One side of 
the loop is brought down on either 
side of the perch and under the hake , 
where one bight is pulled through the 
Thu Pewa. other and so left. When a bird settles 

1. Ti haere. 2. Turi. 3. Kake. on the perch and the fowler pulls the 
4. Pewa. 5. Tohe (loop snare;. cord, the tohe or loop is disengaged, 
6. Poa. 7. JIahunga. 8. Aho. and catches the bird just as it does 

on a mutu. A piece of a small branch 
of a toaioa tree is preferred for making a perch, as it is said that birds are 
very particular as to what they settle on. The toatoa branchlet has a 
whekewheke (rough) appearance, said to he desirable in their eyes. 

Such are the various ways by which birds were taken in the forests of 
Tuhoeland in former times. By such ingenious wiles did the Child of Ta- 
matea secure a <tf square meal.” He knew by long experience just how, and 
when, and where to take each species of bird. At any time he know where 
each species was to be found, what fruit or other food it was living on, and 
whether or not it would respond to a lure call, or must be speared, or taken 
by mutu or tahei. He knew just when to lay aside the snare and take up 
the spear. He knew all the calls, habits, tricks, wiles, foods, and ways of 
the feathered Children of Tane. For stem necessity had taught him all 
these and many more things. It is said that necessity has no laws. On 
the contrary, she has a whole bunch of them. 

An omitted remark: When a fowler is engaged in taking a certain species 
of bird by any of the methods described, do not imagine that he scorns 
any other species. Not so. Any bird that settles on his pewa or mutu, 
or comes within reach of his spear ox striking-stick, is taken. All is bird 
to the fowler. 

Mr. Colenso mentions two kinds of bird-snares that were known by the 
names of whakoau and pare-kauae. Another name for a perch was taeke 
memu, apparently a form of mutu or pewa. None of these terms seem to be 
employed among the Tuhoe Tribe. 




Best. —Maori Forest Lore . 


471 


We have seen that a feeding - ground or resort of the kaka is termed 
a whakarua . But few other birds are seen at such a place. A feeding- 
ground where several species gather, as kaka , koko, and pigeons, and 
lrequent the same trees or place, is termed a hapua. It seems to de¬ 
pend on the kinds of trees growing at any place as to what birds will 
frequent it. 

Birds are much easier to take at some times than they are at others. 
They sometimes seem to neglect precautions when on a very fruitful tree, 
and do not, as usual, keep glancing about and turning from side to side. 
At such a time they soon get fat, and one says, “ Kua tu ruruhi te menu, 
kaore e kanae nga ka/nohi , kaore e whetete” A papauma tree ( Qrisdinia 
littoralis) at Te Wharau is a tree which is frequented by koko in the above 
manner, and they get fat on its berries : hence it is known as turuhunga. 

Counting Game. 

In counting birds, or baskets of produce, the Maori always counted in 
pairs—that is to say, he employed the term “ brace,’ 5 as we do. The term 
for “ brace ” is pu. Kotahi pv = one brace. To express an odd number he 
had several terms, as kehe , taukehe, tautahi, &c. Thus ka rua pu, taukehe, 
implied five birds, two brace and an odd one. But in counting koko , which 
is a small bird, four, or sometimes six, were reckoned to a pu. Thus a pu 
or pair became two brace, really. The expression whakamoe was sometimes 
used to denote the counting of game: k£ Kai te whakamoe a Poor a i nga 
manu o te taha,” In former times the Maori had a semi-vigesimal system 
of counting : thus, hokorua pu was twenty brace, or forty; hokotoru pu 
was thirty brace, or sixty birds. In many cases any balance between one 
score and another was not specified, but a person simply said “ threescore- 
odd ” as for any number between sixty and eighty. Or fowlers would 
continue their snaring or spearing in order to make up an even number, 
as two score, or three score. But this subject of counting has been dealt 
with in a recent volume of the Transactions ; hence we here eschew it. 

Puhore. 

Now, this is a serious matter, this puhore . Observe: when going a 
hunting, fowling, or fishing, there are about five thousand items or acts 
which, if they occur or do not occur, if they are committed or not com¬ 
mitted, will assuredly bring you bad luck in your venture. All these items, 
acts, or happenings are aitua (unlucky). Of a verity, their name is legion. 
There are also a certain number of items that are mane , or lucky signs. 
These, however, appear to be much less numerous than the unlucky ones, 
more’s the pity. We will not pain you by giving five thousand puhore , 
but merely a few as examples, as also a few illustrations of mevrie. We will 
not repeat some already given in preceding pages. 

If a hunter dreams that he meets a handsome woman, that is a lucky 
sign, as it surely ought to be. He will assuredly slay a fine fat pig, or secure 
many birds or fish. Such a dream is termed a moe tamahine. 

To dream that one sees human spirits is a moe papa , and a puhore, or 
unlucky sign. 

It is a puhore to yawn while fishing : you will have poor luck. 

If, when going a-fowling, you stub the left foot, hurt it against a root, 
that isja tutuM tamaM , and a puhore . 
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To dream that you are travelling and sec a fence across the track in 
front of you is unlucky. 

If, when going hunting, your dog stops on the right side of the track, 
it is a sign oi good luck ; if on the left side, then bad luck awaits you. Or 
if a fisherman stops often on his way to the fishing-place he will have bad 
luck. Or if he runs into many cobwebs spun across the track lie will he 
unlucky. If the first fish that takes the bob or hook is not landed, but 
escapes, that brings had luck for the fisherman, who returns home at once— 
no use remaining longer. If the first fish seen (in taking the kokopu) is 
secured, it is thrown aside ; not kept, nor yet returned to the water. That 
act will bring good luck. If the signs of ill success only affect some of 
the party, then those persons will quit fishing, but will cany the torches for 
the others. 

To stai*t in one’s sleep and throw out both arms is a puhore. To dream 
that one catches two birds at once is lucky. Again, if a person partakes 
of tawaka, an edible species of agaric-us, it will be useless for him to go 
a-birding, for he will have no luck thereat. 

Kali ! We will cease from quoting these signs and tokens of yore; the 
reader shall be spared from perusing the remaining thousands. 

It is said by Natives that the torea (bird) knows when a storm is ap¬ 
proaching, and at such times changes its cry to “ Kerin / keria / ” 

Young of Birds, 

A few remarks : The young of water-birds, as of the parera , whio, and 
weweia, are termed kawaiwai. The term kuao (young of animals) is some¬ 
times applied to them, perhaps before they leave the nest. “ Ka whanau 
nga kuao o te parera , ka haere ki te wai kau ai, ka kiia i kona te intjoa he 
kawaiwai 

The young of land-birds are termed pi while they are being fed by the 
parent birds, before they leave the nest; but after they leave the nest and 
are able to seek food they are called hukari and hukari until full-grown. 
Some say, however, that hukari is applied only to the young of the koho 
and rearea at the above-specified time. The term pnnua is sometimes 
applied to young land-birds: “ Ka hopukia te punua koho, ka akona ki te 
korero , ka whakarawa The term pitaketake is applied to the young of 
forest-birds before they leave the nest. 

Eggs are termed hua —in full, hua manu, or “ bird-fruit.” The shell 
thereof is papapa, the yolk is loua and tohua (of. tohua, “to be con¬ 
ceived”). 

A bird’s nest is termed kohanga and kowhanga. A fortified place, a pa, 
was also often called a kohanga , wherein the people dwelt in security. The 
dangers to life were outside the nest, a fact that came home to the famous 
chief Te Mai-taranui, what time he uttered his oft-quoted saying, “ He 
manu hou ahau , he pi ka rere” and sank in death by the roaring falls of 
Te Beinga. 

The nesting-period of birds is the month Hakihea of the Maori year, 
which is about December. 

The wings of a bird are termed paihau by the Tuhoe folk, and sometimes 
pakikau. Other words for “ wing ” are parirau, harirau , and pakau . The 
local word for a bird’s tail is kotore, while other terms for the same are 
humaeko, hwrumaeko , and kururemu; whereas the tail of an animal is whiore 
or More, and that of a fish huki or hiku. 
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Feathers. 

Feathers aie termed huruhmu l>v the Tuhoe people, but, as this word 
also means hair,” the word manu is often added (huruhuru manu) to make 
matteis plain. Another term for “ feather” is hou, which does not seem 
to be used in the Tuhoe district. Plumes, such as weie worn in the hah 
in foimei times, aie termed piki\ tau, raukura , pare, and kotote . The last 
expression is applied to long tail-featheis used as ornaments. 

The quill of a feather is called tmka . The long wing-featliers are termed 
Lira. The long plumes ot the albatios (toton) are called malaka . There 
are four long feathers or plumes in each wing of the kotuku. These are 
named the tatarahakr, whaitiri , te ran o titapu (or simply titapu ), and—but 
the fourth we are not suie of. Another authority, but not so reliable a 
one, says the first one is called kapu and the other three him. The titapu 
is a tapu plume. Highly prized also weic the very fine, delicate feathers 
that overlap the long tail-feathers of the kotuku. These are termed awe 
kotuku. Some further names aie given at page 302 of ff Maori Ait.” 

The Singing of Birds. 

In speaking of a bird’s note or call, a Native usually uses the teim tanqi 
as both verb and noun, but there are scveial special words to denote the 
singing of birds. Kon'hi , kk to sing” (ot buds only), is one of these, albeit I 
have not heard it used by the Tuhoe people. The word ko is used by Tuhoe 
to denote the singing ol birds at dawn and eve (about sunset) only. It is 
not used to denote their singing at any other time. As a rule they emit 
different notes during the daytime. It implies only the grand concerts 
given by birds of many species at those times, but more especially the morn¬ 
ing one. And how fine they were in former years any one who camped 
within our forests in the sixties of last century knows full well. Even at 
Rua-tahuna, four or five years ago, when the koko were numerous, and the 
bell-bird was reappearing, the morning song of hundreds of birds was a 
delightful thing to hear. These morning and evening concerts were called 
the Mara o Tone in former times. This use of the word mara (first “ a ” 
long, please) is singular. 

The term ko is often heard boro : “ Ka ko te manu, ka whakatika matau ” 
(When the birds began their morning song we started); and Kaore ano i 
ko te manu ” (The birds have not yet begun to sing). 

The word kurolnko seems to bear the same meaning as ko , but is not so 
often heard. Said my informant, “ Ka oho te manu i te ata, ka tanqi, he 
korohiko Lena." Wo note its use in song : - - 

Ko to moo a te manu 
JB korohiko uoa ra 
I te ata ha para. 

Koko. to chant, apparently comes from this root ko, as also the bird- 
name koko, presumably on account of its song-power, which is great. An 
old-time saying is, “ Ko te moe a te manu , au ana te moe hi tc peka o te rakau: 
ko te moe a te tangata tutaka rerewa tonu i te taua ” (The sleep of birds— 
their sleep is sound upon the tree-branch, unlike the sleep of man, ever 
fearing an attack). And again, “ Ma te huruhuru te manu ka rere, ma te 
kakahu te temgata ka tika ai ” (By means of its feathers does a bird fly; by 
means of clothing is man made presentable). This saying is often given 
a different ending: “Waihoki ma te kai te tangata ka ora ai 99 (In like manner, 
by means of food does a man retain life). 
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•* Ka >tro ake ana te weka i tv makanga, e kore v hoki mai ” (The weka that 
escapes from a snare will not return). A man who escapes from a war- 
party will not put himself in its way again. 

Moo ar.wua, m<K* araara 

Kfi Iftu to m.imi ki nmga ki to ]>ao 

Koliere, kohora, ka tiritiri, ka waowao. 

This item appears in some notes handed to me by Mr. Q. II. Davies. It 
applies to the restlessness of people expecting an attack; but the last line 
is not clear to me. 

“Te Weraiti umu tahu noa”; “Te Wai-iii umu tahu noa”: At Te 
Weraiti, and Te Wai-iti, two forest valleys at Bua-tahuna, food, such as 
birds, was so plentiful that many ovens would be seen filled at one time, 
indicative of a land of plenty. The saying, “ lie tutae koingoinqo” is 
applied to persons who depend on birds as a tasty relish foT vegetable foods. 
In some seasons birds are numerous, at others they are scarce. 

When fishers or hunters brought in a large haul of fish, fowls, or rats, 
the women proceed to iitihawa— that is, to dance, caper about, and chant 
an umere, or song of joy. A portion of such fish or game set aside for a 
family or subclan is termed an inati. To apportion food in this manner is 
whaJcainati . 

The origin or parent of the weweia bird, says Pio, was one Kukuruku. 
The far era is a descendant of Moe-tahuna; the Tcawau is the offspring of 
N oho-tumntumu. 


Preserving Birds. 

The Ahi Matiti. 

In former times vast numbers of birds were preserved for future use. 
When the season opened, a number of birds of the first take were set aside 
for the ritual feast already described, but the bulk of the birds were con¬ 
signed to the ahi matiti . When Matariki appears, then the a hi matiti is 
kindled, for it is abont that time that the bird season opens. 

The first process was that of plucking the birds, alter which came the 
tnakiri. To makiri a bird is to take out the bones. This is always done 
before the birds are potted down, except in the case of small birds, as we 
have noted in the ease of the pihipihi. The birds are kept a few days 
before being makiritia , as the bones are then more' easily taken out—-the flesh 
strips off them easier. The operator first grasps tlio wings and pulls hard 
at them to straighten them out. (This boning process, by the way, is 
generally carried out by women.) Next a cut is made round the base of the 
wings in order to sever the flesh. In these times a knife is used for cutting, 
but formerly the beak of a JcaJca was used for that purpose, and the operators’ 
thumb-nails were allowed to grow long so as to be the more serviceable 
in stripping the flesh off the bones. A slit is now made down the back 
of the neck and the skin stripped off the neck. The lower beak of the bird 
is tom off and left attached to the neck-skin. The upper beak, head, neck, 
wings, legs, and body of the bird are all connected when the flesh is stripped 
from the frame. The flesh is stripped downwards off the breast, and the 
legs are pulled through it. The skin of the neck is twisted and tied, so as 
to leave the lower beak sticking out, for when the prepared birds of each 
person axe counted, it is these bills that are tallied off. They also serve 
to show the species of bird—no one can palm off an inferior bird as a pigeon. 
People used to collect for this bird-potting work at some hamlet decided 
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upon, and many would take part in the makiri work. A good deal of 
rivalry obtained as to who would prepare the most birds. The refuse of the 
birds, insides and bones (which would have yet a little flesh adhering to 
them) were cooked as food for the workers. The birds so prepared were 
packed tightly in baskets, which were put under water in a stream, where 
they were left until thoi oughly cold; otherwise they would not keep long 
after being potted. The process of packing the birds in layers in baskets 
is termed whakamata . A basket of these prepared birds is termed a pou- 
taka ; but that name would not be applied to the basket when empty— 
the basket is a ketv. Kiwi , Icereru, kaka, kakapo , and koko were all preserved 
in the manner we arc describing. 

When taken from the water the birds are taken to the ahi matiti, the 
maliti fire, at which they are cooked and potted. Here three or four poles 
arc stuck in the ground in an upright position, each upright pole having 
notches cut in it on the side next the fire. The birds are spitted on long 
rods, and when the first rod is full it is laid in the bottom notches of the 
uprights. The next rodful is placed in the next notches above the first, 
and so on, each layer of birds somewhat overlapping the row below it. 
The ahi matiti is a stiong, clear fire, and is kept burning a little distance 
in front of the matiti , as the arrangement of rods is termed. A wooden 
trough is placed immediately below the rows of buds. One end of the 
trough is lower than the other, and under this end is placed a large wooden 
kumete , or bowl, which is sunk in the ground. 

The heat of the file melts the fat of the birds, which fat drips into the 
trough and runs thence into the large bowl below. Red-hot stones are 
placed in this bowl until the fat therein boils. The birds when cooked 
are taken off the rods and packed in gourds (taha) —calabashes. The 
boiling fat is then poured over them until the pot is full. The word kohua 
describes the stone boiling process. Food so preserved is termed huahua 
—huahua manu if birds, and huahua kiore if rats. 

Coast-dwelling tribes used vessels made of seaweed wherein to pre¬ 
serve the titi bird, but the inland folk used the calabash for all potted 
game. 

These birds, &o., preserved in fat have ever been reckoned a great 
delicacy by the Natives, and the principal item of a feast. Such food 
was often placed before visitors of rank, though apparently not always, 
inasmuch as a common saying among Tuhoe is, " Waiho ma te pirau haimga 
a Te Winirehv ” (Leave it for the decrepit old people of Te Winirehe). 
This man was a tribal ancestor, he who smote the sons of Manawa at Opu.- 
tara, and he objected to the huahua of his hamlet being given to visitors, 
and so kept it for the decrepit old folk of his home. But even he would 
place plenty of luscious huahua before the members of a party of blood- 
avengers who came to him as allies in war-time. 

The word matiti seems to imply numbers, as in “ Matiti ana te haere o 
te koko ki runga ki te kahika ” 

When describing the work at the ahi matiti, a Native said, " Tokorua 
tohunga kai te whaunu atu hi te ahi” Two adepts repeated certain charms 
at the matiti fire to cause it to have its desired effect—that the fat of the 
birds might melt and run readily into the trough. 

There is some evidence that stone bowls or troughs weie used in the 
north for stone boiling. 

The hue, or gourd, was formerly grown to a considerable extent. In 
the kotawa stage of growth, when young and soft, they were eaten, but 
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many were allowed to mutuie. These maimed ones wen' used lor howls, 
water-vessels, <!ce. The howls, formed ol lull a hm out through the middle, 
were termed ipu or oho. The water vessels and potting vessels were termed 
hthii. These had merely the top tut oil that is, the small end, where the 
hue had grown on the plant. The speeies used lor tab a mows in u peat 
shaped lorm. The opening m tin* vessel is la rye enough lot a person's 
hand to pass through, and is called the nqutu ///, or small lipped. 

When a vessel is tilled with potted lood, the small exposed surface is 
covered with leaves, &c„ and m ran* cases a kopam or wooden eover or 
lid of carved wood was used. When brought horn the storehouse to serve 
as a centre-piece at some least, a carved wooden nock piece* was placed on 
top of the vessel, which cylindrical piece is teamed a lidf. The* vessel was 
mounted on tlneo or lour eaived wooden legs (icancm tuba), and orna¬ 
mented with hunches ol leathern. 

The tukohu method of rooking birds and nits consisted ol putting them 
in a howl (oko) and then placing the howl in a steam oven, by which means 
the fat was saved. These birds or rats weie so cooked either honed or 
with the hones left in. 

In regard to the taking ol tresh-water fish, and tin* manv curious cus¬ 
toms, &c„ pertaining to such work, such notes have* already appeared in 
the Transactions in an article on tin 1 lood pioduets ot Tuhoclaud, hence 
we will not insert them here. It was a had arrangement to put such notes 
under that heading, but w f e hush lolk are not versed m the* rules ol com¬ 
piling ethnographical matter. 

There are, however, a few lish notes that have come to hand since the 
above article was published. These few we proceed to give. 

“The Ngai-Turanga clan, in former times, had rights to the waters 
only of the Tuunmga (Wai-mana) River—that is, fishing rights between 
(Mara and Okohu, but had no rights to the land on either hank, at that 
part.” 

In respect to eel weirs (pit tuna), but little is known of this matter bv 
Tahoe, inasmuch as they have no good cel streams in their district. Tim 
extensive weirs constructed in some places were made under the* super¬ 
vision of adepts at such work, Hauapiri, of Ngati Rnukawu, says that 
the tirsl post or upright stake on the right ol the entrance of a weir is called 
tin* pou reini/a , It is at this post that the wauii is located. Alter the 
weir is finished and ready lor use, no eel pots are set lor the first lew nights, 
or the eels will ceaHe to pass through in numbers. 

One occasionally sees the double htnaki or eel pot, having an entrance- 
funnel ( aktrnt ) at each end. The last one I saw was made ol wire netting 
ol a small mesh. May Tangaroa have mercy on the maker thereof! 

The puhi is a species of kokopu , a Irosli water lish. It is a very quiet, 
fish, not easily frightened, and is easily taken. It can he pushed into tho 
net with the foot. Tho litarakura, a small fish, is sometimes called tilikura. 

Ngaio is the name of a kind of worm, a parasite sometimes found in 
the kokopu fish. A similar parasite is occasionally tmmd in the kaka bird, 
which is in very poor condition, at such a time. 

The iLuna, Ari-matanui, and three Tanmtea nights of the moon are 
deemed unlucky or unsuitable for river-fishing. 

The disappearance of the upokororo lish from the Wlmlmtane River is 
said to have been brought about by an old warlock named Kaaho, who 
drove thorn away by means of his magic arts. 



Best. —Maori Forest Lore. 


477 


The cause of the great scarcity of eels in the Rua-tahuna district may 
possibly bo the difficulty of as< ending the rapids just above the mouth of 
the Pu-kareao Stream. 

The upokororo is given as Pet ro pinna upokororo in the third volume ot 
the Transactions, page 134. 

Some interesting notes on eels, papanoko , toitoi, inanga, atutahi, and 
upokororo fish, by Captain 0. Mair, may be found in vol. xiiof the Trans- 
nciions ol this Institute. This name, atutahi , as that of a river-fish, is of 
interest, because atutahi is a star-name and often appears in the form of 
atutahi-ma-rehua , while Rekua is the star Antares. And Rehua is said to 
have been the origin of the inanga or whitebait. Captain Mair states that 
the atutahi is a large kind of inanga. 

Pakarara 'and kaiherehete are given as names of species of eel. 

For information concerning the fresh-water fish of Tuhoeland see 
vol. xxxv ol these Transactions. 

n jWe here give a few belated notes on divers trees and plants that should 
have been inserted in Part T of these notes. 

Make.— The black maire, or narrow-leaved species, is termed imire- 
rau-riki. It is either Olea montana or 0. Cnnninqhamii. The white maire 
(l Olea lanceolata) is here known as maire-rau-mi and maire-roro. The 
berries of this tree are eaten by birds. 

The houhi ongaonga is P login nth us hetulinus. 

The tanguru is Clearia furfuracea. 

The tree here termed tawai, or tawai-rau-nm, is apparently Fag us fusca , 
while another species, known as tawai-rau-riki , found at lower altitudes, 
is possibly F. Solan (hi. Huge trees of the former species are found on 
the high-lying ranges. 

The tawhiwhi is a climbing-plant which hears red blossoms. These 
flowers were often fastened to the perches of bird-traps as a lure, as on the 
pewa. 

The nahonaho is a plant. 

Of Eugenia maire Mr. Percy Smith says, “ The almost universal name 
of this tree oil the wesl coast of the Island is tu-huhi, though the people 
know it also ns mo i re-la whake, and better still as whawhakou .” 

The fruit/ of the lutu was sometimes preserved for the owners by 
menus ol a rahui , which warned persons against taking such fruit. A grove 
of these trees at Olme, Ruatoki, was known as Ure-takohekohe. It 
was protected in the above manner during the fruiting season, and 
woe betide any person who interfered with it! He would probably be 
killed. 

Tutoe-whelu should, I believe, be more properly termed korokoro-whetu. 
According to Coleuso it is Ilcodictyon cibarium. 

Kahoho is another name of the popnro or poroporo , a Solanum . 

Kekakeka is the water-plant commonly termed duckweed. 

Kohuwai is a moss-like water-plant. 

Kokomuka-iaranga is given in Cheeseman’s Flora as Veronica parviflora, 
but the species known by the former name among Tuhoe has leaves m. 
and 5 in. long, which does not agree with the “ l-2£ in.” given in the Flora. 

The kotara I believe to be Ole aria C unningkamii. 

The kuwawa , a water-plant, is Eleocharis sphacelate. It is also known 
as wawa, kuta , and kutakuta . 

The ma/pere is Gahnia setifolia. 
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Leaves of the species of Astelia termed mauri wore in former times 
woven into fillets and worn by girls. 

The raupeti is Solatium niqrum, The berries and leaves thereof are eaten 
by the Natives, the latter being cooked as greens. 

The retoreto is a water-plant, Potamoqeton Cheese maim. 

The ti para, a cultivated species of Cord (/line, is certainly not (', terminal™, 
says Mr. Cheeseman. The latter is difficult to lear even about Auckland, 
so easily affected is it by frost. The Rev. H. Williams informs me that 
the ti para of Tuhoe is found at Moa-whango. Mr. Percy Smith states that 
it resembles the ti tawhiti . Colenso mentions ti para as an unnamed species 
of Cordyline, A plant growing in my garden at Rua-toki has now (August, 
1909) a stem about SO in. high, and has about a dozen young plants or 
shoots growing up from the base thereof. The plant is four years old. 

The tumingi is probably the same as mingiminqi. 

The maru (both vowels long) is Sparganium antipodum. 

The name upoko-tangata is loosely applied locally to both Ma rise us 
ustulatus and Scirpus maritimus. 

The tamatea appears to be termed “ nigger-head 55 by settlers. 

The outside leaves of harakeke, Cordyline, and of all plants, &c\, the 
leaves of which are termed wha , are called pakawha. 

Old superstitions die hard. When a Tuhoe Native plants imported 
fruit-trees, he will not eat the first crop of fruit borne by such tTees, but 
simply leaves it, or throws it away. Were it eaten, then the tiees would 
bear no more fruit in future years, according to local belief. 

We have seen that trees were measured by the pae method. A famous 
saying of Te Hau-nui is preserved by the local Natives. Te Hau-nui was 
annoyed by some presumptuous remark made by a person of inferior rank 
to himself. His word being discredited thereby, he remarked, “ Kaua e 
whakateka te pae tahi hi te pae wha ” (Let not the single pae [tree of small 
girth] cast discredit on the four pae [tree of laTge girth]). To which his 
adversary replied, “ Ahakoa to nui, he nui puwhawha ” (Though big, yet you 
are hollow or decayed internally). The Maori is apt at such rejoinders as 
the above. 

The apparatus already described in Part l as having been employed 
for the purpose of turning over heavy logs was termed a knuwhiti or tawhiti, 

Taraumu is another name for a “ scarf 91 in tree-felling. 

The toronu (i torongu ) caterpillar that destroys the sweet-potato plant 
is Nyctemera anrwdata . 

Additional Bird Notks. 

The kakapo disappeared from the Tuhoe district soon after the arrival 
of Europeans on these shores, and before any white folks settled noar the 
district. Paitini, horn about 1843, says that these birds disappeared before 
his time, which seems to mean that they were no longer seen in 1850. Ha 
says that the kakapo , on returning from their feeding-ground, collected at 
their whawkarua to go through the performance described in Part II. This 
was during the night. 

The cry of the ka/reke was looked upon as an omen of bad weather. 

Kawau .—Young shags were taken by hand from the nest before they 
could fly. The species known as papua is probably the same as mapua, 
given in Williams’s Dictionary. 

Whakamoe koJco, —Taking the koko by hand on frosty nights. Care 
had to be taken not to frighten these birds when searching for and marking 
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down their roosting-places. The snapping of a stick will cause them to 
desert their perches. From about 3 in the morning until shortly before 
daybreak is the best time to take these birds by the above process. The 
female IcoJco, or tui , is known by its having a smaller wereioere (the tuft of 
white feathers on neck) than has the male bird. When taking the Jcoko 
and other birds by the pae method the fowler is crouched in a rude shelter, 
and strikes the birds down with a rod (hauJiau). These birds eat the berries 
of the 'papa urna (Qriselinia littoral is), and are taken by the tahei or snaring 
process on that tree at such time. The Jcoko and other birds, when feeding 
on the berries of the IcotuJcutuJcu in summer, were sometimes taken for im¬ 
mediate use, but not for preserving. 

The rirnu and mat at are the trees used as tutu for taking the koko and 
Jcereru —that is, on which these birds are taken with the mutu or perch with 
loop snare. 

Tuteao, of Ngati-Awa, who lived at Matahina about eight generations 
ago, possessed a tame Jcoko named TIine-tc-iwaiwa. Tuteao was expelled 
from that district for having slain his younger brother, and went to Opotiki. 
Apa-nui coveted the bird because it talked so well. Hence he slew Tuteao, 
in order that he might possess it. Ngati-Awa equalised matters by march¬ 
ing eastward and slaying Kangi-ahua. 

The female sparrow-hawk is termed kaeaea and the male bird kakarapiti. 
Both the sparrow-hawk and the kaJtu wore sometimes trapped on account 
of their thieving habits, making of! with game from camps, and so forth. 
They were eaten when so caught. 

A Jcaka with unusually dark-coloured plumage is termed a kaka para- 
Jciwai. It is said that birds of such hue were hatched in a hinau- tree. 

Both tionga and tirorv arc terms applied to the first kaka caught and used 
as a decoy for the one day only. Kaka were not struck down with a stick 
in the pae method of taking them: they were taken by hand. The kaka 
is always much quieter and more easily taken by hand when fat. Kaka 
and "kerwu are the only forest-birds that can be caught in stormy weather. 
A few of the latter will be found caught in the snares of the drinking-troughs. 
Occasionally a Jcaka will settle on one of those troughs and be caught in a 
snare, but, if not caught by the neck and so rendered harmless, it will gnaw 
the cords and free itself. The koko is sometimes caught in the trough-snares, 
but the pigeon is the only bird that is so taken in numbers. 

When not fixed up oil trees, these troughs are elevated about 5ft. from 
the ground on upright posts. There are four upright sticks, one at each 
•end of the trough and one at either side. These are termed turuburu. The 
cross-pieces at the end are aroraiuji . The long horizontal sticks are called 
pae pae, while the leafy branchlots put to prevent the birds from gaining 
access to the water at cither end of the trough are known as whakaruru . 
For no snares are placed at the ends of the trough, but only at the sides 
thereof. 

Kaka are never taken by the tahei method. It is impracticable, for 
reasons obvious to those acquainted with these offspring of Tu-mataika. 
The Jcaka is fond of the berries of the boromiro and also those of the Gaul- 
theria shrub, but does not much appreciate those of the tawa. The pigeon is 
fond of tmoa berries, and is speared on tawa trees, not snared. Both Jcaka 
and Jcereru are taken on Jtinau trees, when eating the berries thereof. The 
Mu trees for Jcaka, or trees on which they are taken with the mutu or perch 
and snare loop, arc the rirnu, tawa, tormiro, hinau, JcaMkatea, maire, tawai, 
and such rata as are clinging to rimu trees, but not such rata as stand alone. 
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During the rarangi tahi season of 1909 many kaka wore taken by the ancient 
methods at Maunga-pohatu, by the followers of Rua the Keka. 

In reference to the whakawiri kaka , already described, wo note in White’s 
Selbomo a similar method employed to take daws, for which sec Letter 
No. 21. 

The term raramjitahi applies to the rata tree only. The wai kaihua or 
nectar is the only bird-food provided by the rata. Only the kaka were 
taken on the rata during the rarangitaln—Uikon with the spear-- for only 
this bird is fat at such time ; oilier birds are thin, for tliis is summer-time. 
All rata trees are not kaihua, because for some reason birds do not frequent 
all trees of that species. At the time of the raramjitahi the pigeon is on 
the maire, or eating leaves of the wharangi , houhi , kowhai , hangehangv, &c„ 
and is very thin. Hence it is not taken. It also eats the fruit of the kotuku- 
tuhi. The pigeon is never taken by the striking (hauhaii) method. It was 
both speared and snared on the toromiro tree when the fruit thereof was ripe. 

The tahei process of snaring was employed on maJtai , toromiro, make, 
and kahikatca trees, but not on rimu or rata. Wai tahei arc streams and 
pools at which bird-snares are set. The term rakau tipapa is applied, says 
Paitini, to the toromiro tree only—to such as are much resorted to by pigeons, 
and on which they are snared. The loop snare is attached to, suspended 
from, a cord termed takeke or tarawa. In the tahei method the fowler 
ascends to the head of a tree and clambers out on the branches so far as they 
will bear his weight, and arranges his snares as far out as he can toward the 
outer ends of the branches. This method is employed on trees when the 
fruit thereof is ripe ; hence such fruit acts as a poa, or bait. In flitting 
about to get at the berries, the birds are caught in the loop snares ( ma - 
hanga). A bird that confines itself to the very outor extremities of branches, 
fluttering about or alighting on the foliage and not on the branches, is 
termed a manu kai popoki. To take such birds the tarahanga method is 
employed. The fowler arranges snares on a pole, which he thrusts out¬ 
wards until the snares on it are outside or among the outermost foliage. 
A light lashing secures the pole to a branch. (Meh&mea ka kore e taea a 
waho, ka tarahanga , ara mo nga manu kai popoki.) 

The hiwi ariki , used in the mutu or tutu method, is not a polo hiwi per¬ 
manently lashed to a branch, as are other hiwi , but is a branch of the tree 
on which the kokirikiri , with its attached mutu , is suspended. Birds taken 
in summer-time were often buried by fowlers until they returned homo, in 
order to keep the flies from tlxem. They wore carried in baskets. As a rule 
a Native plucks the longer feathers of a bird as soon as it is taken, plucking 
being easier while the bird is warm. Such feathers were concealed, not left 
to be blown about, or birds would desert that forest. The long feathers 
only of both wings are tenned kira , but the expression seems to be applied 
to the larger birds only. The down or minuto feathers, termed awe and 
nehu, is left on in plucking. It is said to retain the fat well when potting 
the birds. 

The act of counting birds, in braces, when prepared for preserving, is 
termed whakamoe. A person will say, “ Tena ! Whakamoetia iho te mam net” 

The makoi , or barbed points for bird-spears, that were made of human 
bone, were made from the thigh-bones. 

The pewa was really used for the tihe only, but the tieke, recurea , and ko- 
kako were occasionally taken on it. Berries of the karamu and pedate were 
used as poa (bait) for the pewa, while the pepe, or call-leaf, was also em¬ 
ployed to lure birds to this snare-mounted perch. 
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The kukako 01 crow bus reappeared oi late at Rua-tulnma. It is also 
seen in the Waiooka district, and on the ranges near Opouriao. 

The svord kanvvn denotes the female parent oi birds and animals. The 
term punua, says Paitini, is applied to young birds after they commence to 
fh. Pilakrtake is applied not only to chicks, young birds, but also to young 

PitonyaloHifa is a name of the pi hi pi hi bird. 

There is more ritual pertaining to Tane than to any other god of the 
Tuhoean pantheon, not even excepting the dread, all-powerful Tu. For 
Tane was omnipotent in his realm, the forest; and who knows but that 
he is Tan, the cloud-bird, a high god of the old-time sojourners on the 
shores of the Indian Ocean ! 

Here endeth the lore of the Whare Mata—or, rather, such fragments 
thereof as we have collected in the forests of Tuhoeland; collected during 
many long tramps over forest ranges, by many camp-fires, within the pri¬ 
mitive dwellings of the Child of Tamatea and the tents of an alien people; 
collected from those who followed the ancient art of the fowler in the days 
of their youth, from those who knew the forest as no white man knows it. 


Art. L1II. - (falsification of Versa. 

By Johannes C 1 . Andersen. 

) Read Ik fore tin Phtfo'nphicrtl Institute of (Jauterbunj , 2nd June* 1900. ] 

The Stress-unit. 

Section L 

1. The “ stress-unit ” is the smallest regularly recurring period, or unit in a 
verse of poetry, the name being here used instead of the usual name “ foot." 
The unit may be altogether silent, or it may contain from one to four or 
oven five syllables, the last syllable bearing the stress when stress is present. 

2. As it is commonly held that the stress may fall on any syllable of a 
unit, the following remarks are offered as reasons for suggesting that it 
ahvays normally falls on the last ; further, that all apparent varieties of 
units are closely allied, and spring from a common source, It will be 
attempted to show that a(l units may be resolved to the two-syllabled unit, 
commonly called the “ iamb,” which unit is capable naturally of expansion 
to the throe-syllabled and four-syllabled units. As the stress is held to 
fall always on the last syllable of a unit, a unit will vary only in having 
less or more syllables ; and for convenience a two-syllabled unit will be 
called a “ duple unit,” a three-syllabled a “ triple unit,” and a four-syllabled 
a quadruple unit.” 

3. As mention of the various “ feet ” must be made during the discussion, 
the symbols and names are hero given, the sign ^ representing an un¬ 
accented syllable, and — an accented, or stressed. 

^ w Pyrrhic*. ^ ^ — Auapeat. 

— — N]>oiul<»(\ w — w Amphibrach. 

— Iamb. — ■— Daotyl. 

— w Tmcliw*. -- ^ — Choriamb. 


16—-Trans. 



m 


Transaction s*. 


It is wished 1o show that all these foot may ho 1 rated to ono funda- 
mental duple unit, with its natural triple and quadruple expansions, such 
expansion being an innate quality. 

4. The pyrrhie and spondee are admitted bv prosodists to he feet of 
only o(*casional occurrence in British poetry : they are. “ variations,'' 1 and 
not. k ‘ fundamentals,” and never of themselves form a metrical scheme, 
occurring only as isolated feet, due to Hie dropping or insertion of a stress. 

5. The iamb and trochee, howe.\or, are fundamental feet that is, in 
aggregation either one may form a metrical scheme; hut whereas llie 
resulting measures were at one time considered quite distinct, there are 
now few prosodists who maintain that there is any real difference between 
them: the lilt of the measures is due rather to the syntactic than to the 
rhythmic construction. Their indiscriminate mingling in much of the best 
poetry is in itself sufficient to suggest their identity ; and tJus identity may 
be made apparent by a fow examples. The following pairs are Irom Milton's 
tC L’Allegro. 1 ’ They are not consecutive lines in the poem, but are chosen 
on account of their internal construction being similar : - 


(l.) a. Haste the©. Nymph, and brim? with Huh* (1. 25.) 

b. So buxom, blithe, and debonair. (I. 24.) 

(2.) a. Some time walking, not unseen, (1. 57.) 

b . With store of ladies, whose bright e>es (1. 121.) 

(3.) a. Shallow brooks, and mors wide; (1. 7<i.) 

b. Hy hedge-row elms, on hillocks green, (1. 5K ) 


The only difference between the two lines of each pair is that the first begins 
with a stressed, the second with an unstressed, syllable; the internal pauses 
fall in the same manner, and drop the unstressed syllable opening b of each 
pair, and the lines of each pair are rhythmically identical. In the following 
examples the linos of each pair are consecutive 


(4.) Mountains, on whoso barren breast (I. 73.) 

Tho labouring clouds do often rest ; 

(5.) Where perhaps some Beauty lies, (1. 70.) 

The Cynosure of neighbouring eyes. 

(0.) Sometimes with secure delight (1. 01.) 

The upland hamlets will invite, 

(7.) There lot Hymen of I appear, (I, 125.) 

In saffron robe, with t«qx*r clear. 


In these four oxamplos a trochaic line, or lino stressed on tho first syllable, 
is followed, with no break in the metre, by an iambic line, or lino stressed 
on the second syllable; and the arbitrariness of this nomonclatuTo is most 
apparent when it is pointed out that each of tho couplets is no more than 
one long vexse bisected. Quotations (6) and (7) should stand, 

(ftor.) Sometimes with sootiro dolight tho upland hamlets will invite, 

(In.) There let Hymen oft appear, in saffron robe, with taper clear. 

The absurdity of giving tho two halves of one verso different names, and 
holding that they are in different measures, is surely evident. They are 
in the same measure from start to finish ; and the only question is, which 
measure is it to be, trochaic or iambic ? 

6. Take other examples, where the order of the last four is reversed— 
that is, where a trochaic line follows an iambic:— 

(8.) And young and old come forth to play (1. 97.) 

On a sun-shine holy day, 

(9.) Oft listening how the hound* and horn (1. 53.) 

Cheerly rouse the slumbering mom. 



These iii the full verso would stand,— 

(S*/.) And youiii* and old ronu* t >rth to pl.vv on a Min-shinc holy day, 

(b'f.) Oft listening how tho hounds and horn cheorly rouse tin* slumbering mom. 

A distinct pause breaks ike verse into two halves, and such pause is not so 
much syntaetie as rhythmic : it takes the place of a syllable which is re¬ 
quired t.o complete the metre. This pause gives the clue for the recognition 
of iambic metre in that wliicli appears to bo trochaic : the pause is evi¬ 
dent in every instame where a trochaic lino follows a stressed syllable, 
as in examples (8) and (9). It disappears when the line preceding has a 
double, or, as it is more commonly called, a “ feminine ” ending, as in the 
following: 

(10.) And at my window hid good morrow (l. 4(>.) 

Through the sweet-briar, or the M’ne, 

Hero the light syntactic pause after “ morrow” is quite different from the 
heavy rhythmic pause after 44 play ” and 44 horn ” in examples (8) and (9): 
the rhythmic pause has, in fact, been filled by the last syllable of “ morrow.” 

7. Ilxo pause cannot, of course, bo detected at the beginning of a poem 
whose opening is trochaic, but its prosonco in all subsequent places whore 
a trochaic line follows a stressed syllable is indubitable evidence in favour 
of its presence at the opening also. It may occur in other parts of the 
verse than the beginning, as in Shpkspeare\s— 

(11.) Thou for whom Jo\e would swear (On a day ... I. 17.) 

rJimo but an lClhiop weir. 

It is evident that, a pause equal to a syllable separates f4 whom 55 and 
4k Jove” : is it not equally evident that a pause equal to a syllable separates 
4 ‘ swear ” and " Juno ” ? 

8. The fact that the ear is conscious of a trochaic effect in many versos 
is by no means disputed; but it is contended that it is not the rhythm 
or the metre which causes this effect, hut the construction of the words 
themselves. Again quoting from 4C L’Allegro ” :— 

(12.) Shallow brooks, and livers wide; 

(12.) Mountains, on whoso barren breast 

The words “ shallow,” 44 rivers,” 44 mountains,” and 44 barren 11 are them¬ 
selves trochaic, or arc accented on the first syllable, and not on the 
second, and they impress their own character upon the rhythm in which 
they float; for that rhythm, be. it remembered, is itself inaudible. In 
“ li lhmseroso,” however, the following lines occur-- 

(It.) With antique pillars massy proof, (1. loS.) 

And storied window's richly (light, 

— where six words out of ten are trochaic, yot they occur in iambic 
linos. The trochaic effect is still more noticeable when the lines have 
feminine endings, as in, 

(!.'>,) Straight mine .eye hath caught now pleasures. 

Whilst the Iaudso.q>© round it measures ; 

Russet lawns and fallows gray, 

Whoro the nibbling Hooks do stray; (LTA1L, 1. fifl, &c.) 

The [©minine endings give the perfect form to the trochaic* measure, 
and it will bo noticed how great is the change when the feminine endings 
coa.sc. It will also be noticed how the first and second lines are run to¬ 
gether with absolutely no pause dividing them ; and how the slight syntactic 
pause after ** measures ” is widened to the absolute rhythmic pause after 
16*—Trans. 



484 


Transact i on <. 


“gray.” Yd, though feminine endings make fhe perfect trochaic mea- 
sure, such endings also occur in admitto<l iambic measure : - 

(](>.) With wanton hml and miming; (J. 111 ) 

Tlu‘ molting \oice through mazes luiuum*, 

Untwisting <.11 the Huinn that tie 
Tho hidden soul of liarmonv; 

A quite different effect results from the feminine endings in this example. 
Comparing (15) and (US), we ha\o, 

(15a.) Straight mine eye hath caught new pleasuios, whilst the landscape round 
it measures; 

(Utor.) With wanton heed and giddy cunning; the melting \oicc through ma/es 
running, 

Example (I5rt) reads quite smoothly; (Km) lias a curious “catch” in 
tho middle, a “tripping” effect which is altogether absent from (ITm). 
In fact, tho endings “ cunning 99 and “ running 99 in example (l(>) are truly 
feminine, each introducing a triple unit into tho verses : the endings “ plea¬ 
sures ” and “ measures 99 in (L5) are only apparently feminine; no triple 
units result, as tho extra syllables of the feminines merely take the places 
of syllables dropped from the trochaic openings. 

9. Since they produce a triple unit, the last syllables of “cunning'* 
and “ running ” would by many prosodists even of the present day be called 
hypexmotrical or extra-metrical; but they are surely as much part of the 
metre as extra syllables introduced in any other part of the verse, as,-- 

(17.) Of herb4 and other country messes, which the Htttf-hamU *d Ph'llis difoscs; 

(1- 83.) 

Presumably 4tf the 59 would bo considered the extra-metrical syllable, for the 
verse runs smoothly without it - 

(17a.) Of herbs and other country messes, which neat-handed Phillis dresses; 

The fact is, however, that these so-called extra-metrical syllables occupy 
slight syntactic pauses. These pauses will receive fuller attention in a 
subsequent section, and they need not receive further consideration at 
this point, it being noted that it. is their presence after certain words 
arrauged in syntactic groups that gives the iambic or tiochaic effect. 


10. In “ L'Allegro ” and “ 11 Ponsoroso ” the trochaic and iambic lines 
can be readily porcoivod; but unless absolute indication, is afforded by 
the rimes, or by some index other than the words themselves, it is often 
impossible to say of many poems if they are to be regarded as iambic 
or trochaic. Often it goes by majority: if over half the lines begin with 
trochees, the poem is considered trochaic ; if over half with iambs, iambic : 
it has oven been contended lhat tho former gives a merry, tho latter a 
more solemn, moasure; and by these two arbitrary distinctions 
“ L 9 Allegro 91 has been called trochaic and " 11 Ponseroso 91 iambic. Led 
by the rimes, a first reading of the following “ Bacchanalian Votsc 99 by 
Herrick will probably be iambic :— 


(18.) Drink up 
Your cup. 

But not spill wine; 
For if you 
Do 

’Tis an ill sign©; 


That we 
Foresee, 

You arc cloy’d here, 
Jf so, no 
Hoe, 

But avoid here. 


This can be read, and tho rimes would indicate that it should be read, as 
ambic verse; and it is not until the last line is reached that the reader 
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can be certain the lines should, be read not in iambic, but in trochaic 
measure. 

11. Seeing, then, the absolutely interchangeable nature of these measures 
in poems like Milton’s “ L 1 Allegro ” and, “ II Penseroso ”—remembering, 
too, the important fact that when a trochaic line follows ono ending 
with a stressed syllable it is always divided from that syllable by an un¬ 
doubted pause, and. that when this pause, as is often the case, is filled with 
the syllable of a feminine ending the two lines run on as one—it appears to 
be beyond doubt that the names “ iambic ” and “ trochaic ” have been 
applied to one and the same metre, whose words may have a peculiar lilt, 
such lilt being imparted to them by their syntactic construction, and not 
by the rhythm in which they float. It is duo to a misdirected zeal that a 
false standard has boon established requiring the syllabic form of poems 
to conform with one or other of two ‘‘ideals,” iambic or trochaic. The 
standard is, however, cumbered with permitted licenses. For instance, 
trochaic measure, which in its perfect form should throughout run in 
the form of the first two lines of example (15), is allowed the license of 
dropping the last and unaccented syllable of each line—is licensed, in fact, 
to become iambic, a license ol which it makes use most freely; again, 
iambic measure is allowed the license of dropping an occasional opening 
unaccented syllable is licensed, in other words, to become trochaic. 
What does lliis mean more than that the same metre is appearing now in 
one form, now in the other, according as the syntactic construction, which 
is the visible and audible index, may direct ? 

Section IJ. 

1. The two fundamental “ two-syllabled feet ” having been reduced 
to one simple unit •with its stress on the second syllable, the throe “ three- 
syllabled [ 001 ”- viz., a nape si, amphibrach , and dactyl—may now be taken 
into consideration. 

2. The first three lines of the lyric opening Byron’s “ The Bride of 
Abydos ” have been quoted by prosodists as examples of the three three- 
svllabled metres resulting from the use of annpestic, amphibracliic, and 
dactylic feet respectively :— 

(1.) Know y<» the/ laud where the/ express and/ m\rile 

Are emblems/ of deeds that/ are done in/ their clime, 

Whew Iho rage/ of the \ ul/ture, the lo\e/ of the tnr/tle, 

| Now mMt in^to sorrow/ now madden/ to crime V] 

Taking each line as an entity, and numbering off from the beginning, the 
lines have been split into three-syllabled units, or feel, the first line 
containing dactyls, or feet stressed on the first syllable; the second line 
amphibrach#, or feet stressed on the second syllabic; the third line 
ana pests, or feet stressed on the third syllable. The fourth line is of 
the same construction as the second. It will be noted that each line 
tails off with a mutilated foot. Edgar Allan Poe was the first to point 
out the fallacy of the above division. He showed that the lines, though 
dividing in this mutilated way to the eye. flowed on unbrokenly to the ear 
when read aloud. In fact, the ear suggested a different division ; and were 
it not for the syntactic construction it would be impossible to say where 
one metre ended and the other began. 

3. As iu the case of duple metre discussed in Section I, each line as 
printed in example (1) of this section is only a half-verse; the lines may 
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therefore be printed as full verses, still divided in feet of 1 hroe syllables, 
starting from the beginning of oneli verso, 

(Iff.) Know ye the/ laud where the' e\ pie^s and/ni\ itle aie enihlenis ot deeds 
that are/ done in their dime. 

Whore the rage/ of the \uI/1om\ the |6\e' of Iho t fir'tie, now melt ' into 
sor/row now mud Men to crime ? 

By this division the two vopmm read <juit o smooth!), and there is only one 
faulty foot in the two viz., the last foot of the first verse, whirh 
contains but one syllable stressed. Note, however, that were the two 
versos considered as one metrical entity, and the division continued as 
from the beginning, the whole would be composed of dactylic feet, 
instead of, as at present, half being dactylic and half anapestic. The 
second vene, however, would end with a defective foot, a Hint; c stressed 
syllable. The entity, then, containing two comp’etc versos, or four lines, 
reads with perfect rhythmic swing throughout, and opens and closes with 
stressed syllables. Cannot an infereme le drawn fiom an analogous ex¬ 
ample in duple metro ?— 

(2.) Them Jet/ J-Kmon/ 6ft a/pp6ar, in/ .sullron/ ruins with/ taper/ clew. 

And pomp/, and io'ist/, and re/veln/, with mask', and nn/tique p’i 'nwmlrC/; 
Here also are two verses, or four line-., in perfect rhythm, opening and 
closing with stressed syllables; in two metres as divided, hut only in one 
in reality— iambic. Example (2) should, then, ho divided, 

(2«.) Th&re/ let H\/men 6ft/ appear/, in snt/fron rulxy, with 1.‘t/jwr Hear/, 

And pomp/, and toast/, and ro/veln /, with mask/, and un/tique pa/geaiitn/: 
Now*, it has been shown that though a verse may open with a stressed syllable 
in duple metre, that metro is still iambic, the first unit, being composed of 
a stressed syllable preceded by a pause. Example (la) is no more than 
the triple equivalent of (2r/), which implies, also, that the dactylic foot 
is simply the reverse of the anapoatic foot, the shadowy amphibrachic 
foot being nothing more than the intermediary. This may bo put in the 
language of signs thus :— 

AuapeM. Ample brack. Dactyl. 


The contention, then, as regards Byron’s lines is that their division should 
be in units stressed on the third syllable, thus : 

(*‘k) Know/ye the laud/ where the of/press mid infr/tJo are 6m/bVm.s ot dieds/ 
that are done/ in their dime/, 

Where the rai>e/ of the val/ture, the love/ of the lur/tle, now melt/ into soi/- 
row now miid/dou to crime ?/ 


4. Examples, almost pure, of the three supposed triple metres may, of 
course, bo found, and one of each is quoted :— 


(4.) Dactylic, 

Bird of the wilderness. 

Blithesome and cumberless. 

Light be thy matin o’er woodland and loa ! 
Emblem of happiness 1 
Blest is thy dwelling-place 1 
Oh, to abide in the desert with thee l 


{Hoyy, “The .Skylark,”) 

(6.) Amphibrachic. 

The gay birds are singing. 

The gay flowrets springing, 

O’er meadow and mountain and down in the vale; 

The green leaves are bursting; 

My spirit is thirsting 

To bask in the sunbeams, and drink the fresh gale. 

(Barton, " Spring/’> 
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(G.) Ana peptic. 

Tho AshyvUn eanu* down like a wolf on the fold. 

And his cohorts weio gleaming in purple and gold, 

Viul the sheen of his spears was like stars on the sea, 

Wlien the hhie w,nc rolls nightly on deop (Jalilee. 

(Byron, w ‘ The Destruction of Sennacherib.”) 

The third example only is perfect; (4) to bo perfect should have the words 
lea ” and “thee” each followed by two unaccented syllables, and (5) to 
be period should have the words “ vale” and “gale” each followed by 
one unaccented syllable. In all three examples each full verse ends on 
a stressed syllable ; and dividing a verse of each, not. in accordance with 
its supposed metre, but in accordance with (3) above, we have,— 

(*b/.) Bird/ of the wij/dorness, blithe/,sonic and oum/bcrloss, light/ bo thy ma/tin 
o’er wood/Und and lea !/ 

(~>a.) Tho gay/ birds ..ro sing/mg, tho gay/ llowLots spiing/ing o'er mea/dow and 
moun/taiu and down/in the v\\Le/. 

(Or/.) The Ashf/rion tumo tloun/ like a wolf/ on the fold/, and his co/horts were 
glea/nuug in pur/pie and gold/. 

Each verse is now identical in all but the, lirst unit; and in examples (4) 
and (5) it will be noticed that there is a metrical pause after “ lea ” and 
vale,” such pause representing in the case of (4) two dropped syllables, 
and in the case of (5) one dropped syllable. It appears probable, then, 
that examples (4), (5), and (6) are in reality in tho same metre—anapestic ; 
an important fact to remember being that whilst a poem in anapests 
almost invariably ends on a stressed syllable, it very rarely opens with 
two unaccented syllables-in iho great majority of cases it opens with one, 
and sometimes with tho st ressed syllable, as in such poems as (4) and (5) 
and the following :— 

(7.) My heart's in the Highlands, my heart in not here, 

My heart’s in tho Highlands a-ohasing the deer. 

( Bum,'}, “ My Heart’s in tho Highlands.”) 

(ft.) Hie upon Hiolands 

And low upon Tay, 

Bonnio (-Jeorge Campbell 
Kodo out on a day. 

(dwoa., “ Bonnio Heorgo Campbell.”) 

5. In their absolutely perfect form, poems in dactylic and amphi- 
brachic measures are, not so frequently met with : examples are :— 

(9.) lktclyhc. 

Tell nio, thou bonny bird. 

When shall I marry me* ? 

When six braw gentlemen 
Kirk ward shall carry ye. 

{Scott, '‘Proud Maisio.”) 

(10.) Am phi bra chic. 

And do f then wondor that Julia deceive* mo, 

When singly there’s uoihing in nature more oommon ? 

vSlio vows to be true, and, while vowing, she leaves me— 

But could I ox])eot nuv more from a woman V 

(Moore, “ Inconstancy.”) 

The very rarity of such perfect forms shows that, whilst they exist, theyare 
unnatural.^ |$| 1 ’ HH 1 ' 1 M n 1 

T 6. Objection may be [made that by the 'proposed "anapestic division 
of Hogg’s verses the words * tf wilderness,” " blithesome,” '* cumberless,” 
“matin,” &c., are divided, pari being in one unit and part in another; 
whereas in a dactylic division the whole of each of these words falls 
within the unit. This objection has already been met in paragraph 8 of 
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Section I : it is the words themsedvo that <uc dactylic, not the rhythm: 
and to divide according to the word -<onstruetion is syntactic, not 
rhythmic, division. Take a poem where tins duct \ lie ellVct, pioducod. as 
)>etoro noted, by tho almost impalpable syntactic pauses dividing words, is 
most strongly marled Hood’s 44 Bridge of Sighs ” : 

(11.) M.ike no dorp sorutmv 
Into her mutiny 

Hash .m<l nuflutilul ; 

Past .t.11 dishouoiii 
Death 1 ms lelt oil hei 
Only the Insult it ul. 

Tlio “ otleet ” Lore is undoubtedly dactylic; but Hood could mil) main¬ 
tain tho perfect measure in short snatches, heightening the effect by 
tho free use of dactylic woids or words of three syllables accented cm 
the first syllable-as, 44 tenderly,” 44 slenderly,” 44 humanly,” “womanly,” 
14 dutiful,” 44 beautiful,” &c\ But other effects are evident : 

(12.) The bio A wind of March 

Made her tremble •vml shivoi : 

Hut not t ho dark arcli 
Of tho block (lowing ii\ or. 

Here anaposts and amphihraelm take the place ot dactyls. Amphibrachs 
preponderate in - 

(18.) <t. No far in the river. 

b. From window and easement. 

From garret to hasctncMit, 

She stood, with amazement ^c. 

Anapests in - 

(14.) u. Young, and so fair! 

b. Nwiit to be burled -<k'c. 

The examples in (14) are paralleled by Thackeray’s 44 Mahogany Tree,’" 
which is in anapests. (Hoc example ((H) in Section III.) 

7. The difficulty of maintaining a dactylic metre that shall be perfect 
in form for any length of time is shown by the continual lapses in such 
metre. The 44 Bridge of Riglis ” evidences this, and still moic does Scott’s 
song- 

(15.) Whom shall Ihe lover rest. 

Whom the fates sever 
From his true maiden's breast. 

Parted for ever K 

Whore, through grove-* deep and high. 

Sounds the far billow. 

Where early violets die 
Vuclcr the willow. 

Not only are tho units 44 lover rest,” 44 maiden’s breast,” 44 deep and high,” 
violets die,” very poor dactyls, the necessarily unaccented syllables 
being much too heavy, but the riming is most faulty. The rime should 
begin on the stress and ring through the unaccented syllables, as in “ slen¬ 
derly ” and “tenderly” ; here it does not appear until the last syllable, 
which is unaccented. In the third stanza— 

(Id.) Whore shall tho traitor rest. 

He tho deceiver. 

Who could win the maiden’s breast. 

Ruin and leave her ? 

In the lost battle, 

Borne down by the dying. 

Where mingles war's rattle 
* With groans of the dying, 
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—tlie metre breaks down ; it becomes amphibrachic, intermediate between 
dactylic and anapestic. 

8. As in Byron’s lyric, so in Moore’s “ Sound the Loud Timbrel/’ the 
three metres are mixed : - 

(17.) ProiM* to tho Conqueror, praise to tlio Lord! 

His word was our arrow. His breath was our sword. 

Who shall roinm to tell Egypt tho story 
Of those she sent forth in the hour of her pudo 1 
For tho Lord hath looked out fiom His pillar of glory, 

And all her brave thousands arc dash’d in the tide." 

Wound the loud timbrel o’er .Egypt’* dark sea ! 
tlehovah hath triumphed ; "FTis |>eople are free. 

Here lines 3 to fi are identical with quotation (1) in this section, so-called 
dactyl, amphibrach and anapest following one another and dovetailing 
perfectly. 

9. Pvosodists allow dactylic verse two licenses : the last two unac¬ 
cented syllables may be dropped, so that the verse ends on a stress, and 
it may bo preceded by an unaccented syllable. By the examples from 
Byron and Moore, (1) and (17), it will be seen that it may alsobe preceded 
bv two unaccented syllables. What results ? By allowing the dactylic 
verse these licenses it is allowed to become an anapestic verso—a con¬ 
summation towards which it is perpetually struggling. The conclusion 
then appears inevitable: The ending on a stressed syllable, and the pre¬ 
fixing of unaccented syllables, are not so much licenses as assertions of the 
natural type : the metre is doing its utmost to revert - a constantly recurring 
act in all artificial forms throughout living nature. In the quotation above 
(17) it, will be observed that after each of the first two linos there is a pause, 
as also after the sixth and seventh. These pauses take the places of syllables 
that have been dropped ; the syllables are present in the third to fifth lines, 
hence their unbroken swing. Restore the syllables throughout, and what 
is the result ? Either the whole stanza is in dactyls minus the last two 
unaccented syllables, or in ana posts minus the first two, or in amphibrachs 
minus the first and the last. Is it not, then, supererogative to give three 
names to what is practically the same metro ? — and for the same reason 
that all duple metre is more naturally iambic than trochaic, all triple metre 
is more naturally anapestic than eitlier amphibrachic or dactylic. 

Mellon HI. 

J. Having offered reasons for reducing the number of constituent units 
ot British metre to two normal basic units, two-syllabled and three-syllabled, 
or duple and triple, it remains to consider the relationship of those two 
■each to the other. Lt has been maintained that each has its own peculiar 
“effect ” ; that tho “time” of duple metre differs from the “time” of 
triple metre in the same manner that march-time differs from waltz-time ; 
that the two do not naturally mingle in one metrical scheme, but that where 
they do occur together the triple unit becomes a “ triplet,” of a nature 
different from the triple unit when it occurs unmixed with tho duple. 

2. In any poem that may be examined some lines will appear svllabically 
fuller than others. Quoting again from “ V Allegro,” tho laic, 

(I.) And fresh-blown roses wash’d in dow. 
is fuller than the line, 

(2.) To li\e with her, aud live with thee 
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There is leas pause between tin* anils of the first lino than between the 
units of the second, because in the former ease there is more articulate 
sound in the units, they being much more heavily charged with consonants. 
In the second line there appears a distinct though undofinahle pause, or, 
rather, a sustaining of the voi< c, after each unit : 

(t*u.) To live witli her, anil live will) lhe< 

Each unit is occupied b\ something more than the words a space which 
in the first line is almost entirely occupied by the consonantal sounds of 
“ fresh,” “roses,” and “wash’d.” When the unit has a naturally long 
vowel in the stressed place the pause is perhaps not. so apparent, as such 
vowel is instinctively dwelt on; so, too, when the stiessed vowel is fol¬ 
lowed by a liquid, upon which the voice finds no difficulty in dwelling. The 
reality of this “ vocal pause” is more apparent when syllables are inserted 
to take its place, as in the following lines from “ IT Allegro ” : - 


(3.) Tho liy bouriuy clouds/ <lo of/1 on rest/. (1. 74.) 

(4.) Are at/ their s w/wury din/n or sol/. (1. 84.) 

(5.) Tho clouds/ in thou/sand li ,/mivn diyht/. (L. (12.) 

(0.) To n hk/ujf a youth/ and m,i/uy a maid/. (1. 9f>.) 


In each italicised unit tho pause has been filled by an extra syllable, and 
the effect produced is unmistakable. The pause can he restored by writ 
ing and pronouncing “labouring” “ lab’ring,” “savoury” “ sav’ry,” 
“ liveries ” “ Uv’ries,” and by eliding or coalescing the vowelsy ” and “ a ” in 
“ many a ”—“ mauy’a”; and it will he remembered how common such muti¬ 
lated forms are in verse printed according to the older rigid artificial school 
of poetry, whose inflexible rule was that in duple met re no unit could con¬ 
tain more than two syllables. When such mutilat ions arc indulged in, it will 
he noted that the restored pause, whilst it follows the unit, divides the word. 

3. The pause is made more apparent by the presence of triple units :— 

(7.) As blithe as the linnet sings in the green wood, 

So blithe wo’11 wake tho mom; 

And through the wide forest of uiony Sherwood, 

We’ll wind the hugle hom. 

(BaUiid-farco, “Robin Hood,” J75I.) 

Here the palpable pauses in the second and fourth lines seem to call for 
syllables, and the call is answered and satisfied by saying,- 

(la.) As blithe] us the linnet sings in tho green wood. 

So blithely wo’ll waken tho mom; 

And through tho wide forest of merry Sherwood, 

Wo’ll blow on tho echoing hom. 

This, it may be held, is an undoubted proof that the metre in this instance 
is triple, not duple, and is so indicated by the opening line, oven though 
in the whole stanza there are only six triple against eight duple units. There 
are poems, however, in which the duple and triple units blend so perfectly 
that the contrast is not so pronounced as iu (7). Take, for example, “ The 
Fairy’s Song,” by J. H. l)ixon :— 

(8.) Whoa the village is wrapt iu quiet sloop, 

And the hum of voices is still, 

From our tiny mansions we softly oreep, 

And hie to the thy my hill. 

And there we trip with our nimblo feet. 

While the moonbeams full on the fell, 

And our melody is tho rausio sweot 
That peals from tho heathor*bell. 
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Here the first stanza contains seven each of duple and triple units; the 
second contains six triple and eight duple : what is the resultant metre ? 
The fact is, it is impossible to say where duple metre ends and triple begins. 
This is notably so in many of the older ballads ; for example, “ The Loch- 
maben Harper,” “ Jock o’ the Tyde,” 44 Llobhie Noble,” “ Kinmout Willie” 
—all from Scott’s 44 Border Minstrelsy.” On the rise of the artificial school 
of prosody all such 44 mixed ” verse was considered not only faulty, but 
vulgar, and was left to the mercies of the uneducated; and their mercies 
certainly proved tender, for to them we owe the preservation of our immortal 
ballads. The artificial school held that all units should be uniform—that 
in a verse all should contain either two or three syllables. Furthermore, 
it was considered impossible to rise to poetic heights in three-syllabled 
metres, so that metre fell into disrepute. Diyden and Pope, the chief 
exponents of the artificial school, confined themselves almost entirely to 
the two-syllabled metre. Dryden, according to Samuel Johnson, carried 
to moTe perfect pitch the reform in English vei*se begun by Waller and 
Denham. The following extract is from his Life of Dryden: 4< After about 
half a century of forced thoughts, and rugged metre, some advances towaxds 
nature and harmony had been already made by Waller and Denham ; they 
had shown that long discourses in rhyme grew more pleasing when they 
were broken into couplets, and that verse consisted not only in the number, 
but in the arrangement of syllables.” tio important was the number of 
syllables considered, that to write in verse was to write in numbers: Pope, 
in whom the artificial style culminated, “ Lisped in numbers, for the numbers 
came.” It is due to the fact that we have not yet cast off this yoke of 
“ number ” that we look askance at a mingling of duple and triple metres; 
yet cun we find fault with poems like Coleridge’s 4< Christabel” or Shelley’s 
44 Sensitive Plant ” ? 

4. Cowper, master of the auapest, was the first to revive the three- 
svliabled metro ; and whilst lie did not, perhaps, intentionally mingle the 
two-syllabled aud three-syllabled, from two of his finest examples of the 
anapest, 4< The Rose ” and 44 The Poplar Field,” the following lines are 
taken :— 

(9.) The rote had been wash’d, juht wash’d in a shower, 

(10.) Tbo j)uplars nro fell’d ; farewell to the shade 

The poems of which these two are the opening lines are admittedly ana- 
pcstic ; yet a line of exactly similar construction ~ 

(11.) And over his ohero is sobro aud softe, 

((*. A., Dook I, 44 Pride/’ J. 45.) 

- is iambic. It occurs in Dower’s f4 Confessio Amantu.” How can a 
metre of identical construction bear one name in one context, another in 
another ! It may be held that wo do not know how such a line would 
lie road in Gower’s time. It is not necessary to know tins; the question is, 
how is it read now ? If it is read like Cowper’s lines, is it not the same 
metre t The anomaly disappears if it is admitted that two-syllabled and 
three-svliabled (duple and triple) metres are interchangeable—are, indeed, 
two manifestations of the same unit. Then Gower’s line3, 

(12.) Out of the tom pic he goth his way. 

Aud she began to bid and pray, 

(O.A., Book I, “ Pride,” I. 339.) 

■and (11) above offor no stumbling-block to scansion: the unit has protean 
powers, and these are the powers contributing towards the eudless variations 
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in which it is capable of appearing. Thus it is that the following lines 
from “ Thomas the Rhymer ” are congruous and harmonious : 

(13.) A Ins, he seyd, lul wo is me, 

I trow niy dodos will woiko mo oaro, 

♦lose, my sole Ink to ye, 

Whodir so onyr my body s.v! faio, 

(Appondiv to '"’Thomas the IthviiKMScot fh Minstrelsy.) 


5. Mr. T. S. Omond, in his “ Study ot Metre ” (p. r> 1), (juntos the following 
verse - 

(14.) The sun, the moon, t he Mars, the sens, the hills 
—and says concerning it, “No one, reading it, would doubt its iambic struc¬ 
ture . . . Yet, if we turn to Tonnyuoifs poem 1 The Higher Pantheism, 9 

we shall find the words in the first line, followed by other three : 4 and the 
plains. 9 This addition works a notable change . . . 1 ho time under¬ 
lying the whole poem is triple.” If this he so, then surely tho time under¬ 
lying all duple verse may 1 e considered as triple, for all duple units have the 
latent power of amplification to triple; and in this light the identification 
of British with classic iambs may not, after all, he altogether erroneous. 
But, employing similar argument as with Tennyson’s verse, should not 
Shelley’s “ Indian Serenade” bo in triple time ! for w r e find in almost 
every line a triple unit in the most important position, the opening 

(15.) 1 arise from dreams of thee 

lu the first hwoot sloop of night. 

When the winds are breathing low. 

And the slats are shining bright. 

—yet who will hold that this poem is in triple rather than in duplo time? 
If, again, quotation (14) is in triple time simply because it is followed by a 
triple unit, what is to he said of Milton’s veno ? — 

(10.) And swims, or sinks, or wades, or creeps, or flios : 

(P.L., ii, 950.) 

This verse, from 4< Paradise Lost,” is undoubtedly duple. If, then, Tenny¬ 
son’s verse is triple, though exactly similar in construction, is that fact not. 
a proof of the triple potentialiiy of duplo verse ? Take the opening of a 
Bong, by Miss Bryant: -- 

(17.) Ah l friend holovod, in the cold earth fading, 

By every fragile mind forgot ; 


A first reading would make this duplo * 

(17ff.) Ah! friend/ bolo/\od in/ the cold/ earth iVi/ding, 

By £/\ory fra/gilo mind/ forgot/ ; 

but on the addition of the following verse quite another grouping of the 
syllables starts up :— 


(17f>.) Ah! friend beloved in the cold earth fading. 
By every fragile mind forgot ; , 

Like a drooping 11*00 a dead ilowVob shading, 
My form still bonds o’er tliy routing spot. 


The metre 
court 99 


has become triple. Again, take Drayton’s 

(18.) Fair stood the wind foi France. 

When wo our sails advance. 

Nor now to prove our chance 
Longer will tarry. 

But putting to the main 
At Kaux the mouth of Seine, 

With all his martial train 
Landed King Harry. 


" Battle of Agin- 
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In the first line the words naturally accented are the second, fourth, and 
sixth; the same is true of the second and third lines. Naturally, then, 
the stanza will be read in iambics until the fourth line breaks the metre, 
and the eighth rouses a doubt as to vvliat metie is really intended. The 
doubt is resolved when a stanza like the following is met :— 

(IS//.) Suffolk his a<co did ply. 

BtM.uin.ont and Willoughby 
Boro them right doughtily, 
hViTors and Fanhoj^o. 

The metre is intended for dactylic ; and as such, rugged indeed, yet 
dactylic, it must be road. 

6. A more curious example of the interchangeable nature of duple and 
triple is furnished by Lady Nairn’s “ Land o’ the Leal.” The first stanza 
is in perfect triple metre :— 

(19.) I’m wearing awa*, dean. 

Like snaw u hen it’s thaw, Jean, 

I’m wearing awa' 

To the land o’ the leal. 

(I’m wcar/ing awa’/, dean, like sn\w / when it's thaw/, Jean, I’m woar/ing a\\\V/ to 
the land / o’ the leal/.) 

Yet take the last stanza : — 

(Hto.) Then dry that te‘u*fu’ e’e, Jean, 

Aly soul langs to ho free, Joan, 

And angels wail on me 
To the land o’ tho leal. 

Now tho metre appears undoubtedly duple ; and with this duple idea the 
first stanza is sung paused as follows :— 

(Wj.) I’m wear/ mg/ awa’/, Jean/, 

Like snaw/ when/ it’s thaw/, Joan/, 

I’m wear/ ing/ awa’/ to/ tho land/ o’/ the leal/. 

7. The questions of “ pause ” and " time ” go together. The “ time ” 
of a unit is the interval of time between stress and stress; and, whilst such 
intervals vary in a slight degree according to the emotion of the verse, in 
any one metrical scheme they are approximately equal. The greatest 
amount of variation is caused by the syllabification: a unit containing 
only one syllable would appear to be of shorter duration than one con¬ 
taining three ; but tho ono-syllabled unit is compensated by pause, and both 
are practically equal, though there is always a tendency towards the short¬ 
ening of a pause. Triple units appear to be in faster time than duple; but, 
if anything, t.hev are in slower time. It is not so much, however, the time 
that varies, as the rate of articulation of tho syllables spoken. Though the 
“ time ” of any two units is comparatively equal, if one has more syllables 
than the other it will appear to be faster. In ballad-metre, owing to the 
abstract emotion of the narrative form, the time-value of the units varies 
little, and it is this which gives the sing-song nature to that metre; in 
dramatic blank verse, on the other hand, where action makes the emotion 
actual, the time-value of the units varies constantly. This variation can 
be demonstrated by reading aloud; and, whilst the unaided oar cannot 
always detect the variations of time in progressive units, such variation 
is at once apparent when the reading is done to the beats of a metronome. 
In the fundamental rhythm of poetry, time-value is of primary importance; 
syllable-? are secondary, though the presence of syllables is necessary to 
indicate metre. The metrical uuits iloat upon rhythmic units, accent and 
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stress usually coinciding ; but the rhythm is still there, though the syllables 
be absent—hence the “ pauses. 11 It is for this reason, too, that once the 
time-value of the rhythm has been impressed on the imagination syllable* 
may be dropped, and stresses suppressed, without danger of the rhythm 
being lost. Moie: there may even be occasional dash of accent and stress - 
that is, the syntactic accent may bill in places where there is no rhythmic 
stress, an unaccented, unimportant word clogging and mullling the shess. 
The result is momentary dissonance ; and, as in music, it must be sparingly 
used, or the rhythmic harmony is destroyed. 

8. The school of poetic “ numbers ” made syllables, not time, of primary 
importance. Many verses even of our first poets were by that school regarded 
as defective if they happened to contain less or more than the standard 
number of syllables supposed to go to a verse. In blank verse or heroics, 
for example, every verse was to contain ton syllables; certainly not less, 
and, if at all possible, not more. Procrustean drastic measures were adopted 
by the prosodists to compel recalcitrant verses to conform to this rule. 
That school also TequiTed that every unit of iambic verse should contain 
two syllables: the result to them was “ smoothness of numbers ” ; to us, 
intolerable monotony. Pope’s versos glitter artificially; they do not flash 
with life. The two versos from “ Paradise Last 

(20.) To do ought good no\er will lx» our *Usk, 

But ovor to do ill our solo delight, (P L, i, 15M.) 

—are animadverted upon by the commentator Newton in this way : k * Dr. 
Bentley would read it thus : 

(20a.) To do ought good ictfl m vn lw our task, 
as of a smoother and stronger accent; but 1 conceive that Milton intended 
it to vary the accent of never and ever in the next verse.” Bentley, then, 
would mend an irregular metre by changing the position of the w r ords, and 
Newton would destroy a strong metre with a wrong accent. Smoothness 
and evenness are accentuated and relieved by occasional departures from 
the rigid type, and it is in the subtlety of variation caused by such departure 
that Milton excels. Neither of his commentators could appreciate the value 
of a pause other than that at the verse-end, and neither would admit a triple 
unit; but in this instance the ii regular const ruction brought about by 
making the first syllable of “ nevei,” preceded by a pause, occupy a whole 
unit, a triple unit following, adds most decided emphasis to the text : 

(20/>) To do/ ought t»ood/ uc/wr will bo/ our task/. 

This emphasis is entirely lost by Loth rendetiugs of the commentators. 
The second verse, too, departs from the usual type there is a “ dash of 
accent and stress ” :— 

(21.) But over to do ill our sole delight. 

Here the syntactic accent should fall on 44 do,” the rhythmic stress on “ to.” 
A compromise is necessary. Either the accent and stress should be made 
to coincide by introducing a triple unit followed by a paused unit, as,- 
(21cr.) But 6/ver to do/ ill/ our solo/ delight/, 
or accent and stress should be equalised, the words 4< to ” and “ do ” being 
given equal weight, such weight probably, but not perhaps necessarily, to 
be less than that of the other stressed syllables of the verse— 

(216.) But V ver to/ do Ul/ our solo/ deJ'ght/ 
when again emphasis is given by a slight pause before <f ill.” 



Andersen. —Classification of verst. 




9. It is still held by some prosodists that poets at times deliberately 
give words a diffeient accent from the prose accent. R. Bridges, quoting 
from Or. A. Schmidt’s 46 Shakespeare Lexicon,” gives a very full list of 
examples in his Appendix on 44 Recession of Accent.” Erom that list the 
following are taken : — 

(22.) a. He is cnniplth in torture «uul in mind (Clout, II, i\, 73.) 

b. A m.ml ol gidce and chnipteU nu]osty. (L L L., I, i, 137 ) 

r. Though time seem so adra se .in. I m<\ins unlit. (All’s W, V, i, 2(>.) 

(1 Thy ddm s# }><irty is thv <uhocate. (Ronn., 35, 10) 

Here again is a clash o! accent and sttess, but the alternative scansions 
of (21«) and (216) will not hold. Is theie an actual recession of accent ? 
—that is, lias the accent absolutely been transferred from the second 
syllable to the first ? Without doubt the first syllable bears the stress in 
the alternate examples of (22), but has the accent altogether disappeared 
from the second syllable t 1 think not. It will, I think, be found that 
(22) 6 will be spoken, not as— 

(23 ) A maid of grace «md complete nujestC, 

but as— 

(24.) .V maul <>t grace and complete m<\ jest\, 

where the two syllables of “ complete ” receive almost equal prominence, 
the first bv virtue of stress, the second bv virtue of natural accent; the 
stress is, if anything, slightly heavier than the accent, but only slightly. 
It will be noted that most words with this alternative accent are two- 
syllabled words accented on the second syllable. This may be in accord 
with some philological law in the English tongue, whore two-syllabled 
words act ented on the first syllable greatly predominate over those accented 
on the second, in the proportion of at least three to one. This, too, may be 
the reason why, in poetry, two-syllabled woids naturally accented on the 
first syllable seldom have the alternative accent on the second. 

(25.) Natan c h.vth fivuuod strange follows in her time: 

Rome that will evermoie peep through their eyes. 

And laugh like panots at a ba.g-piper ; 

And others of such vinegar applet 

That they’ll uot show their teefch in way of smile, 

Though Nestor swear the jest be laughable. 

(Morch. Von., I, i, 51.) 

Can n reason be assigned for the fact that two-syllabled words tend to 
take the accent on the first syllable ? Words like “ courage,” " icason,” 
“ honour,” 44 virtue,” accented on the second syllable in Chaucer, now 
lecoive the accent on the first; the law in obedience to which this has le- 
sulted is still operative, for in Australia “ mirage 91 is as often pronounced 
“ mirage,” and th<ue, as elsewhere, does not the Scot say f4 result ” for 
44 result ” l We have many instances, of course, where the two accents 
are used to give two different meanings, as “ confines, 99 “ conduct,” “ Ab¬ 
stract,” 44 object,” 44 subject, 99 “ rebel,” for the noun, and “ confines,” 
“ conduct, 99 “ abstract, 99 * 4 object, 99 44 subject,” “ rebel,” for the verb. 
These words could naturally not receive the alternate accents, as each 
accent has its own definite signification. Again, there are words 'which 
in the old ballads, as, too, in some modern compositions, received the alter¬ 
native accents—such as “daughter,” 44 player,” “ lady,” “country,” 
distorted into “ daughter,” “ player,” “ ladve, 99 “ countree 99 or even 
<4 counteric.” It belongs perhaps to philology to explain many of these 
variations, but prosody must at least notice them. 
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10. Often the dash between stress and accent is avoided l>y judicious 
pausing: the pause need not even be equal to a syllabic, but it serves the 
purpose of separating two elements that are at war if juxtaposed, but are 
in harmony when superimposed. In any unit a rhythmic stress will never, 
apparently, yield to a syntactic accent : if the latter be present, the lormer 
will not be absent: they may be coalesced by a pause, and harmony is 
restored. Over and over again verses occur where it is impossible to over¬ 
look the fact that a pause forms a vital part of the unit. The pauses in 
Tennyson’s 

(2<>.) limit, break, break, 

cannot possibly be overlooked; and they are as evident in the second ot 
Moore’s lines,- 

(27.) But there's no/thiug half/ so sweet/ in life/ 

As love’s/ young/ dream/. 

Is it not evident that a syllable has been dropped before each of the words 
“young” and “dream,” and that the place of such syllable, is occupied 
by a pause? Each of the words “young” and “dream,” with its auxi¬ 
liary pause, forms a complete unit, equal in time-value to any other unit 
in the verse- even to the first, which contains three syllables. Thai this 
is no fictitious value may be seen in the two following lines 

(28.) a. Oh/, dear/, wind/ can the mat/ter bo, 

b. March/, march/, Et/trick and To/v iotd.de, 

—where there can be no doubt that the units composed of a single syllable 
and pause are equal to those containing throe syllables. 

11. Always, then, when the unit contains only one syllable often 
when it contains two, and even when it contains throe -a more or less 
palpable pause may be discerned. This pause is most evident when the 
units of the verse are not equally syllabled—that is, when one-wyllablcd and 
two-syllabled, or two- and three-, or one-, two-, and throe-syllabled units 
mingle in the one verse. 

(29.) Tho nfc/vir a word/ had IVi/c*kie to say/. 

Sac he thrust/ the lance/ through his fause/ bodie/. 

This verse is from “ Kinmoni Willie,” one of the old ballads that show 
the intimate mingling of duple and triple metres, in “ Kimnont Willie” 
the duple predominates, yet in versos such as (29) it will be noticed that 
whenever a duple unit follows a triple a slight pause comes between : a 
pause, be it remembered, which is vocal; it is not a cessation of sound, 
but a dwelling on tin 4 stressed vowel. In the second line of (29) a pause 
—slight indeed, yet a pause--precedes “the lance,” ami another precedes 
“ bodie.” It is possible to change the position of the first, of these pauses 
by making the stress fall on “ through ” instead of on lance ” 

(29a.) N<wi he thrust/ the lance through/ his f.uW/ bodi6/. 

—or it is possible to cause the disappearance of the pauses by putting 
syllables in their place— 

(29 b.) Hue ho thrust/ the long Unco/ through his crA/vcu bodie/. 

12. It is not contended that the two-syllabled and three-syllabled metres 
cannot each have a distinctive “ tempo ” ; but it is contended that such 
“ tempo” is artificial, and, if it exist, is the result of the schools drawing 
a sharp lino of demarcation between units containing two and units con¬ 
taining three syllables —- it is, in fact, a result of the artificial science of 
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“ numbers.” Coleridge and Shelley, in “ Ohristabel” and “ The Sen¬ 
sitive Plant,” arc but reasserting the liberty that was enjoyed by the old 
balladists: they are restoring the form with an exalted spirit. 

13. Again, it may bo held that, admitting the pause on the stressed 
vowel, this pause is not due to the potentiality of the duple unit to expand 
to the triple, but to the [net that the stressed vowel is often a naturally 
long one, as in the last linos of Marvell’s “ Song of the Emigrants in the 
Bermudas ” 

(30.) And <ill tho way to guide then chime, 

Wiih falling oars they kept the lime. 

—where every stressed vowel except that in “kept” is long, and would 
naturally bo dwelt on. This very fact lhat every duple unit has apparently 
the power of lengthening its stressed syllable, and the fact that the stressed 
syllable is in many cases actually sustained as if to bridge over some slight 
gulf between it and the following syllable, have led to the conception of 
the idea that “ quantity,” as understood of classical verse, may bo an 
integral part of English verse, or may be made so—that is. that there may 
be long and short syllables bearing some definite and constant relationship 
to each other. This is, in many cases, actually brought about when a poem 
is set to music, as in “ Ye Banks and Braes,” “ Jockey to the Fair,” “ Love’s 
Young Dream,” and so on, where the stressed syllables are twice the length 
of the others; but there is absolutely no uniformity or consistency in this, 
and the three songs mentioned could just as well have been sot to music 
such as that of “ Jock o’ ilazeldcan.” where each syllable, stressed or not, 
receives equal value, or that of “ Macgrcgor’s (lathering ” and “ Kitty of 
Oolcraine,” whose words are not duple but triple. 

14. In Bhakespeare and Milton, vowels wliich certainly are naturally 
short appear in stressed positions quite as often as vowels that are naturally 
long; short vowels being the u, c, /, o, u in “ pat,” “pet,” '‘pit,” “pot,” 
and “put” or “nut,” as against their long sounds in “mate,” “mete,” 
“mite,” “mote” and “moot,” or “mute.” These are not intended to 
comprise all the vowel sounds, but mereh to show the difference between 
naturally short and naturally long vowels. They appear with equal fre¬ 
quency in stressed positions, and both may be dwelt on or vocally paused. 
As noted in example (29), the pause preceding a duple unit disappears 
when lhat unit is made triple. There is perhaps not a poet who has 
resisted the temptation offered him of filling the pause with a syllable. 
Drvden lias these verses in “ The Hind and the Panther” : - 


(31.) u , Wo take tin ituusttwi soailolding away. (1. 125.) 

b. (fonttiny adultery with a specious name : (l. 354.) 

c. Burnish'd, ami UMlemng oh their food, to show (1. 390.) 

</. As long as words a differ*/// aenae will hear, (1. 462.) 

(. Forgive the hUmm/w/m* tongue* that call'd you so. (1. 594.) 

/. Tf sight by //wfasiou or reception be, (1. ) 

Pope has these in “ An Essay on Man ” 

(32.) a. Nomo hap///Vr falaud in the vttfety waati , (Pt. i, 1.100.) 

b. How instinct! varies in the gro ethny bin up, 
t'ompared, half-roaw/mf*/ e/q>hant, with thine ! 

’Twixt that, and reason, wlmt a nice harrier ? 

For ever s opamte, yit for ever near I (76., 1. 221.) 

r, Yot nover pass the n?/?? 4 perable line ! (Id., 1. 228.) 

tl. On different set men different objects strike; (Pt. ii, 1. 128.) 
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Examples like (31) a and (32) r are extiemely common in l>o< li theses! rid 
writers of “ numbers. 11 The intruding syllable is a\oided in reading by 
eliding the vowels -“th 1 imuseful, 11 “ Mf insuperable 1 *'; in the other 
examples the vowel making the extra syllable is cut out “ covYing, 1 * 
batfning, 15 “ vvafrv, 1 ' “grovTmg.” &e.; in “ bv emission 11 the vowels 
<k v*’ and u e M are read as one so far as possible, and the same with the 
“i” and “e” in “ happier.'’’ In verse 3 of (32) h the kk a 11 appears to be 
intrusive. The “ numbers 11 aie very evident in these authors: the syllables 
iti their heroic* couplets aie ne\er less than ten, an<l not often more. In the 
former respect they followed Milton: they out heroded him in tho latter, 
slaughtering the vowels wherever possible); and the commentators marked 
their graves remorselessly with the sabte sign \ The fact to observe is, 
that whilst triple units were almost rigidly excluded from duple verse, 
the writers were conscious of a pause into which an extra syllable might 
be inserted without dislocation of rhythm. 


15. The due observance of the time-value ol units gives full effect to 
the subtle pause-melody of Christina Rossetti 5 !- poetry. \\ hat is the beauti¬ 
ful “ Dream-love 15 without its pauses 'f 

(33.) Young/ U)vo/ lies sloe/ping / 

In May-/tinu> / of 1 ho year | m , 1 u M\v - f \ ime of / Ih<* car/ J 
* Among/ / the 11/lies / 

LA plied/ in the ton/tier light / : 

White/ lambs/ oomo grit/zing, / 

White cloves/ come hull/ding tho tv/ : 

And round/ / about/ him / 

Tho JMay-/bi'ishcs/ are white/. 


In these pauses, which need not always exactly till the place of the dropped 
syllables, and whose places will without doubt/ be varied by different readers, 
there is a sustaining of sound that bridges any break. Without observation 
of the pauses the vorso becomes rugged and displeasing. The poetess 
herself must have experienced tho enchantment of the vocal pauses when 

she says, (34.) Him |x>rfoci nuusio 

Doth bush unto his rest, 

. And through the iwvusos 

Tho jierfeet silence oalms 
Oh, the poor voices 
Of earth from east to west. 

And poor earth's stillness 
between tho stately (tabus. 


Byron was incapable of music of this kind: his units almost always have 
their complete tale of syllables, and his metres are generally remarkably 

pure and obvious. This fact, making tho reading of his verses technically 

easy, has probably helped in adding to his popularity, lie himself says 

in a letter to Moore, “I am a man of all measures. 15 lie was freest in his 

triple measures, but altogether lacked the subtlety of pause and cunning 
variation. He, with Mooto, could “ soiuid the loud timbrel 11 ; he could 
" tear a passion to tatters, 55 but ho seldom approached the “ perfect peace 15 
of Christina Rossetti’s verse. Moore shows curious, but obvious, examples 
of the pause in <4 Love’s Young Dream, 55 and again in the following :— 

(33.) While gazing on the moon’s light, 

A moment from hor smile I turned. 

To look at orbs, that, mom bright, 

In low and distant glory burned. 

But too far 
Each proud star, 

For me to feel its warming glance : 
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The pauses of this stanza are tilled with syllables in the following almost 
parallel stanza :— 

(H<5.) Tho young May-moon is beaming, lo\e. 

The glow-worm's lamp is gleaming, lo\e : 

How sweet to rove 
Through Moma’s grove. 

While the drowsy world is dreaming, love. 

Burns employs similar p«auses in— 

(37.) »lolm Anderbou my jo, Jolin. 

These pauses are obvious ; and it will hardly be denied that the time-value 
o£ the units is the same whether they contain one or three syllables. (See 
paragraphs 2 and 3 of Section VI.) 

10. The pause is neither so simple nor so obvious when it does not take 
the place of syllables ; yet it was probably this pause which led Herrick to 
break the Alexandrine verse, 

(38.) Thus I p.tbs© by, ri,nd die : as One unknown, and gon : 
into the Lilliputian stanza, 

(39.) Thus I 
P.isse by. 

And die : 

Ab One 
Unknown, 

And gon : 

The pauses after “ die ” and ” gon 55 are considerably longer than those 
after the other stressed syllables, for they represent a dropped full unit. 

17. Nor does the pause always fall evenly on or after the stressed 
syllables. In the line from “ L’Allegro,” 

(40.) But come, thou godde.ss fair and free, (1. 11.) 

the second pause does not fall between the second and third units, but 
divides the third, appearing to make the second consist of the words “ thou 
goddess,” as — 

(40 a.) But come, thou goddess fair and free. 

It was this irregular fall of the pause which led Bridges to formulate his 
svstoin of stress-units. It has also led to certain syllables in a verse being 
called 14 extra-metrical ” or “ supernumerary.” These syllables appear 
more frequently in blank verse. The following are from Book II of 
** Paradise Lost ” : - 

(41.) a. Kotiro, or toMc thy fol///, and loam by proof, 

Holl-bom, not to contend with spirffa of Heaven. 

(tines 686, 687.) 

b. St range horror seize and pangs imfelt before. (1. 703.) 

It may be said that the syllables in italics are “ supernumerary ” owing to 
tho presence of the pause ; but they were so considered when no account 
of pause was taken in the. composition of units, for in older editions we 
find the versos printed,— 

(41tf.) <7, Eetiro, or taste thy folly’; and leam by proof, 

b. Strang© horror seize thee’, and pangs unfelt before. 

The apostrophe was an indication that the two vowels between which it 
appeared were to bo coalesced, or the first of the two elided. Neither act 
could take place were they separated by a pause, and the only interpreta¬ 
tion that can bo given to this manner of printing is that the actual barbarity 
of elision was intended—that the unit was to contain only two syllables. 
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Newton, in his edition of Milton, praises this metrical variation as excellent 
in the poet ; but adds, “ But then these excellencies in Milton's verse, are 
attended with this inconvenience, that his numbers seem cmbarrnsM to 
such readers as know not, or know not readily, where such elision or abbre¬ 
viation of vowels is to take place; and therefore for their sakes we shall 
take care throughout this edition to mark such vowels as are to he cut otT. 
and such as are to be contracted and abbreviated, thusY'* Verses con¬ 
taining one clipped and one untouched triple unit, are, however, not 
uncommon : 

(1-2.) a. to mitigate aid *\\,ige 

With solemn touches houblod thoughts, oral cIum* 

A wrjuish ami doubt find rear and sorr\ar and }huu (P. L, i, 55h.) 
Prom mortal or immortal maids. 

b. Hut tlu\\ 

Dictufo/ not man* th' (tdrtnUuo than liis \oiee (IMi., ii, t74.) 
Forbidding; and «U ouee with him they lose; 

Innumerable verses containing a single undipped triple unit could he 
quoted; the, foregoing have been selected as containing one clipped and 
one untouched. Is there any difference between 44 anguish ami doubt ” 
and 44 sorrow and pain ” ( Surely both are identical in metrical at met tire. 
Take another verse 

(415.) Im‘oi*k, tigej.s, oimeoh, |Minis, 

(kutibolM Udo m them ; th 1 union hi y elephant (P.U, i\, 515.) 

To make them mirth us’d all his might. 

Here the elision does not get rid even of the supernumerary syllable, for 
the unit contained four syllables in the first, place, and still contains three. 
Again, take the following quotation from 44 Julius Caesar” : 

(44.) Brutus and Caesar : what should lie in that Caesar 1 
Why should that no mo be sounded nioro than yours 't 
Write thorn together, yours in os fair a name ; 

Sound them, it doth become the mouth iu well; 

Weigh them, it is as heavy ; conjure with Vm, 

Brutus will start a spirit as soon as (Vsar. 

Now, in the names of all the gods at once, 

(dul. (W, 1, ii, l, 11!2. tk e.) 

Here seven consecutive verses have their second units triple : is one ol 
their syllables supernumerary? The metrical construction of the words 
<4 why should that name,” 44 write them together,” 44 Brutus will start,” is 
identical with the metrical construction of 44 sorrow and pain” : either all 
or none contain supernumerary syllables, (Allocations of four syllables 
like 44 why should that name,” where the first and last only are stressed, 
arc called 44 choriambs,” tis though they constituted a complete unit ; but 
they are nearly always preceded by u pause. One example from 44 Para¬ 
dise Lost ” may be given here : — 

(45.) Bo mimlmrloHH w r oro those bud angels seen 

Hovering on wing under the cope of hell, (i, 545.) 

Here two choriambs come together, and a distinct pause separates them, 
unless the verse be read,— 

(45a.) Hovering on wing under the eot» of hell, 

* They are, ns Milton himself ox pros* os it,— 

throw'u out, as sui>ernumi*rary 
To my Just number found. 
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This <*oul<l nevoi have been intended ; the rimed words “ Hovering ” tuid 
“wing"’ would never have been allowed by Milton. The verse may be 
rend, 

(4.*>/>.) Hmering on wing under the cope of hell. 

w r here one choriamb is retained, and the word “under" is irregularly 
accented. I think, however, lhe rending* should be as in (15), where a pause 
— even though only slight separates the choriambs, and a pause also 
comes between the first choriamb and the stressed last word of the 
preceding line. This pause is an integral part ol the rhythm, and the 
choriamb should be resolved into two units, one consisting of a pause 
and a single stressed syllable, the other of throe syllables. The construc¬ 
tion 4< hovering on wing " at a verse-opening is very common in Milton 
and Sliakspoaro, and it will bo found that a pause invariably separates 
the stressed lirst syllable of such opening from the stressed last syllable of 
the previous verse. Now, where such choriambs occur in Milton, they 
are never clipped ; they are regarded as a combination of tw r o units, a 
trochee followed by an iamb, and the pause is left out of count. The 
following example must be excepted: - 

(40.) He ended frowning. <uid his look denounc'd 
Desp'rate roi'&nyt, and battle dangerous 

To less than (Sods. (P.L,ii, 107.) 

But this has boon clipped only been use the choriamb would otherwise 
contain fine syllables. The leaving out of count of the pause preceding 
the choriamb would, in case of clipping, reduce the number of syllables in 
the verse to nine ; and this would violate an old rule that such verse should 
never have less than ton syllables. It was also a rule, but a rule to which 
necessity compelled exceptions, that the verse should not have more than 
ten syllables; thereto)o it is that verses may be found with two clipped 
triple units : 

(17.) on thee 

Impress’d th ’ e/fnlqvn oe of his glo rtf abides, (P.L., iii, 388.) 

Transfus'd on tins* his ample Spirit rests. 

The fact that choriambs are. noi usually clipped seems conclusive evidence 
of the fact that they were looked on as trochee and iamb combined, and 
that the pause was disregarded. The following verses from “ Paradise 
Lost ^ contain (wo choriambs : 

(IS.) a. f/oeeriuy on winy undo' the cope of Hell, 
b. ttqml (ike a food, close <tl the ear of K\o, 

<i. Moor* by hi s side under the lee , while nigh! 

Invest Hi he sea, and wished morn delays: 

The only pause considered at all was the nosura, or natural break in 
the verse, which is not a part ol the rhythm, but a slight suspension of it, 
as the pause "T is in mush*. It was never supposed that a pause might 
take the place of a syllable, though a study of the then despised ballad 
might have taught the possibility of it. Gonsidor the following linos from 
“ A Lytell Ueste of Robyn Hode” :— 

(49.) And loko your hortes lx> xekor and sad 

Your stryuges trusty and Irene. (fytt© 4, *1. 11.) 

In the second line, divided thus - 

(4tkf.) Your stryn/gos trus//y and ire we/ 


(i, 1 . :nr>.) 

(iv, I. 800.) 
(i, I. 207.) 
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—there is a triple unit ; and a unit ending a line in this wav is of frequent 
occurrence:— 

(.">o ) a. Duelled My 11/ full m« nt/ a dai/ . 
h. They rode' up in to tin harm 
r. And bad thorn moi*/ if/ tobt/. 

In example (10) there is a word, “ strynges/’ width, originally a word of 
two syllables, is now a word of one syllable; and the line would now be 

(111 h.) Your strings' trun/ly .mil I me 

where a pause takes the place of the dropped second syllable of “ wtryii^eB/'' 
and the triple unit is stilt present. Is not this construction identical with 
the following ! - 01lwhw/ , lll/( |, r the 

a toad/ close at the car/ 
his side/ uu/der the lee/. 


18. Disregarding the pause, the following versos 
Lost 

(.11.) ft. and thou ju'ofomidest Hell 

iU‘<*ei\o thy now possessor: one who brim»s 
A wind H(d to b< chang'd by plan oi hm (. 

ft. to fall off 

From tlieir Creator, and transgress his will 
For one n,strand, laid of tfn world hnudm / 

r. what in me is dark 

JIhunin* icliat in low num and .s u}>}><>}t; 

—would be scanned— 


from “ Paradise 


(i, 2.13.) 

(u 32.) 
(i, 23.) 


(*11«.) a. A mind/ not to/ bo chang'd/ hy place/ or time/. 

b. For one/ restraint/, lord ol/ the world/ besides ?/ 

c. Illu/min, what/ is low/ raise and/ support / ; 

The natural pause following each of the words 44 mind,” 44 restraint,” and 
low ” is disregarded, the consequence being an entirely unexpected meta¬ 
morphosis. The verses, instead of being heroic or five-stressed verses, have 
piactically become romance or four-stressed lines containing two triple 
units, one of which is composed of an unaccented, an accented, and a stressed 
syllable, as in the following lines from Shelley’s 4 ‘ Sensitive Plant. ” :~ 


(52.) I, a. The sap sluauk/ to the root/ through cs/ery pore/ (Pi. iii, 1. 88.) 

b . The dark grass/ nud tho flowers/ among/ the grass/, (//>., 1. 13.) 

c. Like young ln/\ers whom vmilli/ .out love/ make dear/ (Pt. i, I. <>8.) 


2, a. To roof/ the glow-worms/ from the c\o/iiitm dew/, 
b. The w/i/ter blooms uu/der the rh/ulet/ 

3, a . Broad wa/ter li/Iies lay Irem/tdousK/, 

b. Brought plen/sure thcVo/ r>ud left pa/ssiou lielihul/. 


(Pt. i, 1.57.) 
(Pt. iii, I. *12.) 
(1M. i, 1. *15.) 
(Ft. ii, I. 21.) 


Buell of these lines contains two consecutive triple units. In the former 
of these units the syllable bearing the stress is preceded by a syllable bear¬ 
ing a syntactic accent; this accent is only slightly less ‘marked than the 
stress. In what respect do Milton’s verses, read without the pause, differ 
from Shelley’s lines coupled with them in the following pairs t- - 


(53.) a. Like young lb/vers whom youth/ and love/ make dear/ 
A mind not/ to he chang’d/ by place/ or time/. 
b. To roof/ the glow-worm**/ from the 6ve/ning dew/. 

For one/ restraint, lord/ of th© world/ besides 1/ 


c. Brought ploa/Mir© th£r©/ and left pa/ssion behind/. 
Ilhi/min; whfit/ is low raibe/ and support/; 
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This result must follow if lliere is not suflicient vocal paune between the 
two syllables bearing the rhythmic stress ; and through thi3 result the iirst 
stress is converted into a syntactic accent only. It may be held that in 
Shelley’s lines there are also choriambs: that (53 )a should read,— 


(53o.) a. Like young/ lo\ois/ whom youth/ rnri love/ make d<W/ 

Hut, as a five-stressed or heroic verse results, this clearly cannot be right. 
It will be found that if Shelley’s lines he repeated to beaten time, by tapping 
with the foot or otherwise, making the stresses fall with the heats, the 
syllables of (53) <t lulling with the heats will be “ lo ” of " lovers,” “ youth,” 
“ love,” and “ dear ” ; of (53) />, “ roof,” “ worms,” k ‘ eve” of “ evening,” 
and “ dew ” ; and, as the intervals of time separating the beats are equal, 
it follows that the units hot ween the stresses that fall with the beats must 
be temporally equal also, whatever they may he syllabicallv—that is, “ the 
glow-worms ” occupies no more time than “ niug dew.” It follows, too, 
that ” glow ” does not hear a stress, though it bears an accent almost equal 
to a stress. 


IV). Were it desired to expand Shelley’s lines into five-stressed verses, 
then it could not he done by means of choriambs. Read aloud, however, 
the following paiis, being combinations ol verses from “ Epipsychidion ” 
and “ The Sensitive Plant ” : 

(,->+.) a. And therefore I wont forth, with h<qio and tear (Bp., 1. J2-41>.) 

Like young lovers whom youth .uid lovo make dear 

/>. And as a olouri ohaiioteri hy (ho wind (Bp., I. 200.) 

Brought pleasure there and loft passion behind, 
r. And through the oavoni without wings they How, (Kp. I. 305.) 

To iooi the glow-worms from (ho evening dew. 

The lines from “The Sensitive Plant” have acquired an entirely new 
character. In (51) a the second verse would ho read in one of the follow¬ 
ing ways :~~ 

(,)4rt.) u. JLiko young/ lovers/ whom youth/ and lovo/ make dear/ 
or 

Bike young/ lov/ers whom youth/ and love/ make dear/ 

and similarly (51) b a 

{bib,) b . Brought plea/Miro (hero/ and left/ passion/ Ixriiiud/ 
or 

Brought ploa/sure 1 Ik ' 1 re/ and left, pi't/ssiou lxihind/ 
ami 1 think the latter reading in each case would bo more favoured. Com¬ 
pare this reading with Milton’s verse 

(Tm.) Brought pkm/Hiiro them/ and lMl/ pa/ssiou Miinri/ 

Illd/min* what/ is low/ rAise/ and support/ 

--and we have evidence favouring the contention that a choriamb consists 
of two units, tho first containing a pause and a stressed syllable; the second 
three syllables, t.ho last being stiossod. 

fk[j20. A construction which appears tojbo reverse of that under consider¬ 
ation is seen in the verso, — 

(5(i.) A shout trliat loro Hell’s ooncuvo, r.ud boyond 
Krlgh/iod the reign/ of OhA/on and/ old Night/. 

(P.L., i, J. 5-13.) 

Tn the previous case two syllables, one accented and one stressed, preceded 
two syllables without, either accent or stress ; Here the unaccented syllables 
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come first. The construction is. however, different. In the cases con¬ 
sidered above, as in (55), the word “low," hearing the rhythmic stress, is 
followed by a word “ raise," also apparently hearing a stress. But. it has 
been shown that “raise" cannot hear a stress unless it is separated hv a 
pause from the already stressed “ low " that is, two rhythmic stresses 
<-annot come together; if no pause intervene, the second syllable leceives 
the stress, the first syntactic accent only, and this is appreciably lighter 
than stress. In (5<5) “Night" hears the rhythmic stress, “old" hoars 
syntactic accent. The stress on “ and " lms been suppressed, not on account 
of the syntactic accent following, for it is often suppressed when no such 
accent follows: it could he present in the above const met ton w'oro it so 
desired, as may be shown by writing “ through old Night " instead of “ and 
old Night." Were it desired to throw a rhythmic stress on “ old," a pause 
would have to he inserted between it and “ Night," as, 

(.57.) t(. Fiigh/ted the regii of (Mia/os and old/ Nigh!/. 

ft. He's hjieakiug now. 

Or mm'/muriug, “ Where's' my scr pent of old' Nile 7" 

Foi ho he call". m<». (Aid. Ar (Men , I, \, 25.) 

<. Look hcie, and at thy M>\ei*eii*ii leisuie lead 

Tlui gAr/boilh she/ awaked/ ; at I he last , Ik'sI '; 

(Ant. & tMoo., I. ui, <10.) 

Here we get the reverse construction of (55) that is, a triple unit is fol¬ 
lowed by a unit containing a pause and a stressed syllabic. The reading 
(57), whilst not usual, gives strength in this instance, and also in the follow¬ 
ing :— 

(AS.) a. 0 sdv/rau, ur/tumis, pie/cious of Alb trees' 

In Paradise, (P.b., i\, 7ff5.) 

b. Equal in days and nights, except to those 

Beyond/ the po/lar clr/eJcs ; to them' day/ 

Had unhenighled shone. (P.b., x, 081.) 

r (Jive me some wine, lill fall. 

1 drink/ to the gen/era 1 joy/ o' (he wluMe' ta, ble. 

(Mach., Ill, iv. Si).) 

In the case of e, the construction “o' the whole" seems to demand the 
pause, unless it be supposed that the accent of “ table " is removed, from Iho 
first to the second syllable as in the example (25) ; but whereas “ piper" 
and “aspect" are pronunciations not improbable, “table" seems almost 
impossible. Such apparently impossible accent, however, seems intended 
wdion the word occurs in old ballads, us in “ Hurd Milan " 

(58 u.) Burd KLIen was At the bye-1 able 
Amang the pages s(‘t 

unless here, too. a pause is intended to separate “ bye" and “table." 
It must lie admitted that as different readers will give different readings 
to a certain passage, so different prosodists will give different divisions 
or scansions. On general laws all are agreed; differences arise with the 
variations of the laws; and it. is wished here to suggest theories, not to 
formulate dogmas. 

21. Supposing that in examples (51) a. b . and c, for the words “ mind,” 
“ restraint,” and " low,” the words “ reason," “ restriction,” and 
“ lowly " are substituted,— 

(5th) a. A reason not to l>e chang’d by place or time, 
b . For one restriction, lord of the world tohidcs 1 
r. fllu nin ; what is lowly raise and support ; 
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The versos itiv now tom posed of ordinary duple units with one triple unit 
present in each. This triple unit is temporally equal to the duple units, 
a fact self-evident when the verse is read aloud even without heating time. 
Ln the unit preceding the triple unit the pause has been tilled with an extra 
syllable, and the fact that such syllable can be inserted without change 
of the rhythm is proof of its existence in the verses quoted in (51). [» fact, 

the following pairs of verses 

(00.) a. A mind' uol 'to lie chang'd/ l>v plat** oi time 

Pom hath'tlu*ir po/pulous youth/ about/ the hi\o (P.L i. I. 770) 
h. Pop one 1 rediaint, Idid/oi the woild/ besides 

To set 1 lumseH ' m gld'iy *\bo\e/ his peer*,/, P.L , i, 1, 30.) 

c. Illu/mm; what ' is low/ raise/ and support 7 ; 

111 worst ' extremes/ and oil/ the per ileus edge' (I* L , i, I. 270 ) 

- differ only in one unit : t he se< ond in <t. the third, in b , and the fourth m c. 
The one unit is composed, of n pause and a stressed syllable ; the other of two 
syllables, the second stressed,. Rhythmically, then, the pairs are exactly 
alike ; the only difference is syllabic. 

22. The same is true when the choriamb composes a whole stanza, tis 
in Thackeray's k ‘ Mahogany Tree ” : 

(til.) Chi istmas i-, hole : 

Winds w lustlo shiill, 
lev and oliilJ, 

Little care wo: 

Little wo ieai 
Weal her without. 

Sheltered about 
The Mahogany Tiee. 

Every line is composed of a choriamb, with the exception ol the last iu 
each stanza. But is the pause dividing the lines to bo disregarded • This 
pause is absent after the seventh line, and its place is taken by the two syl¬ 
lables opening the eighth. The eighth line is composed of two triple units; 
and the inference is that every line ol the stanza is likewise composed of 
two triple units, though, in seven out of eight, pauses take the place of syl¬ 
lables, This conclusion also applies to tthakspearo's verses quohd in (44.) : 
each verse is preceded by a pause, and the choriambs are broken into 
two units, ihe first paused, the second triple. The following verses from 
“ Paradise Lost are distinctive : 

(02.) Aboliih his own work-,. This would surpass (u, I. 270.) 

('onution revenge, imd nitonupt his joy 

Are not the pauses here unmistakable l 

C»2a.) Abdl ish bin/ own works/. This/ would surpass 
Com/moil rmfrige/, ,wul iu/tem'ipt/ bis joy/ 

The pause is by no means so decided as iu Thackeray's lines, for in Milton 
the construction does not often come in repeated succession, ami the pause 
in a verse consisting mainly of duple units is not so marked as a pause where 
the units are mainly triple in one instance it represents one syllable, iu 
the other two. In the verses, 

(03.) But he/ oueo past/, A oon at/ter wheu/ man tell , 
titrumji f allot a, lion ! Sin/ and Dfrilh/ amain 
Fol/lntntuj his trthk/, such/ avis lh< trill f of Hcav'n 
Pi) ml/ after hutif a In dad/and hen/ton way/ 

()/rcr the dark/ ainsy. whoso boil/ing gulf/ 

Tame //if (tala red f is bridgo ' ol w'da/dVoux length/, 

(P.L., ii, 1. 1023. &<\) 
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the effect is not altogether displeasing; not more than two choriambs 
can come together in the five-stressed verse, so that the triple effect cannot, 
be so obtrusively accumulated as in Thackeray's “ Mahogany Tree.” 

23. The construction is slightly varied when the triple unit does not. 
immediately follow the paused unit : 

(01.) a. , Soon hud Ilih com 

(\ f>< nd 'm/lo the lull a spa/eions wound,, 

And digg’d out ribs oi gold. (IM*., i, <i«S9.) 

h. bet us not then pursue 

Hv force impossible, by Unwo obtain'd 
fin/acct p/tubl<\ though'/ in Heav'u 7 , our state/ 

Of splendid vassalage ; ( l\b., ii, 2T>1.) 

c. JVhieh would be all his solace and revenge. 

As/ a despite/ dime/ against/ tht Most High)I* 

Thee mice to gain companion of his woo. (I\b., vi, U06.) 

Iii example c the paused and triple units are most unmistakable, owing 
to the former coming within the verse ; both exist as certainly in a and b . 
The content of a is quoted : 

(U4u.) Billed the bowels of their mother earth 

Foi treasures hotter bid. Soon had his crew 
O’pui V In/to the Inti/ a sp*Veious w<')imd / , 

(P.L, i. 1. 08, tVe.) 

ITio pause before “open'd” would have disappeared luw.1 the preceding 
verse been given a feminine ending, as, 

(Cm.) hut who beie 

Will <n\y whom 1 ho highest place expow# 

Foremost to .stand against the Thunderer’s aim, 

(P.U ii, 1. 20, &c.) 

In the example quoted in (61) one unit separates the paused and triple 
units. In the following, from Shelley’s “ Epipsychidion,” they are separated 
by two units— 

(00.) until thought's melody 

Become too sweet for utterance, and it die 
In words, to live again in looks, which dart 
With thrilling tones into the voiceless heart, 

Hdrfimml fumy si'Inter without /a sound/ (Bp., 304.) 

— and wore “despite” accented on the first syllable, as it is not inconceivable 
Milton intended it to be accented in example (64) <\ the paused and triple 
units would be separated by throe units 

(07.) A if 1 1 dfa/pitr dhvef against/ the Most High/, 

The accent would not be u wrenched ” were “an insult’' substituted lor 
“a despite,” and the rhythm is neither awkward nor unnatural. Again, 
were “ Highest ” substituted for “ Most High ” in (67), a verse trochaic in 
effect throughout would result:— 

(67o.) Ah a despite done against the Highest. 

That* such a verse is not repugnant to a poet’s ear is certain ; for in 
“ Hyperion ” Keats introduces one exactly similar, and in tfc Macbeth ” 
Khakspeare introduces one almost similar :—- 

(68.) a. and there shall bo 

Beautiful things made new, for the surprise 
Of the sky-children ; 1 will give command: 

TJwi! Th(tt! Thea I inhere n Saturn ? 

(Hyp., Book i, 1. 131.) 

6. As justice, verity, temperance, stableiiess, 

Bounty, perseverance , mercy, lowliness . (Mach, iy, iii, 93.) 
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Though broken, ttUakspoaros verso from “Antony and Cleopatra” may 
also bo quoted : 

(<M>.) i'u s With mi>"»f glddnc'vi: 

And do in\ite von to my bister’s \ic\\. 

I Mh/ther ttltaujhl/ /'ll lend/ you. 

Ini- Let/ us, JJj pul us. 

Not kick your company. (Ant. Ac (Vo„ IF, ii. 171.) 

Did. the verses in (68) begin “ But 1 hea! Thea ! ” and ‘ k And thither straight 
HI” thov would bo similar in constnu-tion to the middle verse of (05). A 
parallel construction in balled verso has already been quoted- No. (13) of 
this section. Without the feminine ending they would result in verses 
containing the regular number of stresses - five- but only nine syllables; 
as.— 

(70.) thrice Iroin the hanks of Wye 

And sandy-hot tout’d Severn have L sent him 
Il'oot/lent* h me/ and uva/thn bht/ten back,. 

Hero the missing first syllable is lound in the leminine ending el the pre¬ 
ceding verse. Milton allowed no nine-syllabled verse ol any kind in “ Para- 
diso Lost ” or “ Paradise Regained.’' Bohn’s 1852 edition has a verso — 
Indeed ? hath Rod then said, of the fruit 
of all these garden troe-> 

But reference to Newton’s edition of 1773 shows that it should bo 
Indeed ? hath Rod then said that of the fruit 
And so of other verses of nine syllables : they prove mispiints. Even 
Milton, then, bowed to the tyranny of “ numbers ” in so far that lie never 
permitted less than ten syllables to a verse ; Drvden and Pope were bowed 
yet lower--not only did they never permit less than ten. but they attempted 
to permit no more. 

24. “ Wrenched accent ” has been spoken of in connection with quo¬ 
tation (66). The term has been applied to cases where words naturally 
accented, say, on the second syllable are apparently by the metre required 
to be accented on the first. Paragraphs \) and 10 oi this section have in 
part- considered this subject. It has been pointed out that many words 
to which an apparently “ wrenched accent ” must be given are more natu¬ 
rally treated by a spreading of the accent over both syllables. Thus Shelley’s 
verse in “ Kpipsyehidion, 1 ' 

(71.) Scarce visible from e\<»tcme loveliness, (I. 104.) 

should perhaps receive neither of the following renderings - 

(7ltf.) tt> Scarce vl/sible / from cv/treme lovc/lmcs*/ 

b. Scarce vi/siblc/ from extreme/ luve/lincsh/ 

—whore in the first instance the rhythmic stress is on the first syllable and 
tho natural syntactic accent entirely removed from the second syllable, 
and in the second instance the rhythmic stress and syntactic accent both 
fall on the second syllable, producing a triple unit followed by a paused 
unit. Tho most natural reading is — 

(716.) Scarce vl/sible/ from et/tremc 16ve/1 iness/ 
where both stress and accent are present. There are instances, howevei„ 
whore this construction is impracticable, in the verse. 

(72.) With breasts palpitating and wings refurlcd, 
tho use of a vocal pause seems obligatory : the reading. 

(Tin.) With breasts/ pa 1/pita/ting and vvmgo/refurlui/. 
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seonis infinitely superior to either of the two 

(72/>.) ft. With hriHwsts/ palpd 'atmu/ .mil wnu^' whirled ', 
b. With breasts ' pulpit Vilmu ami wmus ' ■ etui led '. 

r I1tese seem intolerable. The pause in (72n) is UurclU perceptible, it is so 
well filled with the consonantal termination ol “ lireuntami the word 
u palpitation " iec*eives its natural accents. It has been held that pools 
have intentionally sot words into places in the rhythm where the stress and 
accent will come into conflict, with the object of overriding the prose accent. 
This has palpably been done by Shelley in f l lie Sensitive Plant” end 
” TCpipsyihidion ” : 

(7:5 ) n. For eiich one was ail* tfu in halt'd (S.l\, P( j, 1. (>(>.) 

With the light and the odour its neighbom 'died, 
b. IVy Love, ot fluid and nidi ion : one intense 

Diffusion, one s<*reue Onni'ipa' siwn, (Fp„ 01, Ud.) 

Ho has put his intention beyond doubt by riming with the misaeeontod 
words : but such, instances are rare, and in the majority of cases where the 
words occur within the verse it is certainly preferable to suppose the poet, 
intended to vary the metre rather than the pronunciation of the word. 
As has boon seen, two-syllabled words accented on the second syllable, 
which appear to be in a state of accent fluctuation, will allow accent on 
the first syllable instead of on the second, and consequently on both syllables. 
Such words are at times found in apposition, as in Milton's versos 

(74.) and from despair 

Thus high uplifted btyomi licqic, aspires 
lityond Wwva high, insatiate to pursue (P.L., ii, 7, K.) 

And even here it will be found that the first “ beyond” retains somewhat 
of its syntactic accent oil the second syllable whilst the first bears the 
rhythmic stress. The following is perhaps doubtful : 

(74n.) 0 <iiH>dmn.s infinite, (UntSnuts ’mmeuse! (I\L , xe, 4(59.) 

25. In the groat majority of cases where paused and triple units come 
together, the former precedes the latter: flu apparently reverse construc¬ 
tion was considered in paragraph 20. In the following verse the triple 
unit precedes : 

(7r».) u. and some 1 see 

That twofold balls and heble seeptres carry : 

I lor /rifJt *t'nflit !/ Mlnr/ I see/ ’tis true/ ; 

For the blond-holler'd Da noun smiles upon me, 

(Mach, IV, i, 122.) 

b. Kail thou in Fulvia's phrase, and taunt my faults 

With siieh/ full U/eense as both/ truth/ ami mA/lico 
Have power to utter. (Ant. & <‘leo., I, ii, 112.) 

In a , a doubt can hardly enter that a paused unit succeeds a triple; many 
may prefer to scan h - 

17 on.) b. With Midi/ full li/cense us/ lmth truth/ * nd nm/luc 
— suppressing the stress on as” and giving “ both 1 ’ its syntactic accent 
and “ truth ” its stress. Even with this scansion I think it will bo found, 
in reading aloud, thal a vocal pause will be made between “ both ” and 
“ trath/’ 

26. The question is, seeing that triple units are ineradicable from what 
is called “ two-syllabled ” verso— that the. two-syllabled units in such verso 
are constantly replaced by units of throe syllables—are those throe-syllabled 
units intrusions ? Are they not rather incontrovertible assertions that 
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all duple units are potentially triple if, indeed, duple metre (by which is 
meant the "two-syllabled”) be not only potentially but fundamentally 
triple ( There can be no doubt that in many, if not most,of the old ballads 
our most virile form of poetry two-syllabled and three-syllabled units are 
mixed so indiscriminately- that it is impossible to class those ballads either 
as duple or triple. The fact is that, mixed as the metre is, it is yet homo¬ 
geneous ; so that eithei it is duple mol to with protean units capable of 
assuming a disguise in triple form, 01 rice versa. The various combinations 
in which it is possible for triple units to appear in duple verse have been 
listed : as, duple \erses with one unit triple, in any unit from the first to 
the. seventh ; with two units triple the first and second, first and third 
to first and seventh, second and third to second and seventh, and so on ; 
with three units triple the first second and third, first second and fourth 
to first second and seventh, second third and fourth, and so on; with 
four, five, six, and seven units triple, in all the various combinations. In 
a range restricted to Kit son’s collection of "Robin flood 59 ballads and 
Allingham’s “ JBullad Book ” every combination but four was found, the 
four being verses with triple units in units 

1, 2, 3, f), and 7 ; 

1,2, I, 5, and f>; 

1, 2, 5, 0, and 7 ; and 

I, 3, 5, fi, and, 7: 

and without doubt if more extensive search we,re made these too could 
bo found. They could, of course, easily be invented ; but actual specimens 
that have survived the struggle for existence are necessary as types of vital 
forms. 

27. The conclusion is that absolutely no line of demarcation can be 
made between duple and triple. When an isolated triple unit, appears in 
duple verse it is often explained as a “ triplet "--three syllables occupying 
the "time” of two. This is nomenclature only, not explanation. An 
isolated duple unit, in the midst of triple verse is called a defective triple 
unit. It is admitted by all that in these isolated cases the “time” of the 
intruding unit is neither more nor less than that of the surrounding units: 
the rhythmic time is constant, and each rhythmic unit may cany one, two, 
throe, and, as will bo seen in the following section, four or more syllables. 
Purists have endeavoured to separate the inseparable: they have held 
that duple verse should contain no triple units, and that triple verse should 
contain no duple units; but the latter rule at least they have been obliged 
to relax with licenses. Ever and again the Muses have scorned their futile 
endeavours, so that whom the Muses loved the purists chastised. Cole¬ 
ridge's “ (liTistabol,” Shelley's " Sensitive Plant ” what are these but 
triumphant assertions of the oneness of the duple and triple measures ? 

faction IV. 

1. A most indubitable pause divides the duple unit in verses such 
as,— 

(1.) a. f>, ijfitlj L do repent me of my fury, 

Tluit T did kill them. ' (Much 11, iii, 112.) 

b. If77/, Ift's/I away and say how much is done. (Marb. ILL, iii, 22.) 

c. No Natan spake*, and him Beelzebub 

Thus an/AWvrW. Lfn/der of those armies bright. (P.L*., i, 272.) 
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d. I or now (lie thought 
Both oi lost happiness and lasting pain 

Torments/ liim ; tointd/ he throws/ his bale/ful eyes/, (I\L, i, 5U.; 

e. And make uiy seated heart knock at my nb*, 

Against the use of nix/tint / Prt /sent fears/ 

Are less than horrible imaginings. (Mach. I, iii, 137.) 

f. rollin'! in t he liery gull. 

(’unfounded though inunoi f lttl: Hut/ his doom// 

Preser\’d him to more wrath. (P.L* i, oil.) 

Those may be called divided duple units. As noted in paragraph 17 
o£ Section III, such pauses dividing triple units caused the name “ hyper¬ 
metrical ” oi “ supernumerary to be given to one of the syllables of thounit. 
In tlio following verses the pause falls after the first, or so-called “ hyper¬ 
metrical ” syllable: - 

(2.) a. are you aught 

That man mav (xwl^/tion ? You st'un/ to understand me, 

(Mach , 1, iii, 43.) 

b. The rest i* l \/bom\ which it*/ not used for you : 

(Much., 1, iv, 44.) 

In the following verses, however, the pause falls after the second syllable : 

(It.) a. from his Might reech’d 

Beatitude past u fthrnnct ; ?>/// his right/ 

Tlie radiant image of his glory sat. (P.L., iii, 02.) 

b. our graver business 

Frowns at this le/w///. (Hu /tie lords, lot’s part; 

( Wit. & (‘loo.. If, \ii, 12K.) 

In these it would be dillioiilt to say which is the hypermetrical syllable* 
though an indication is afforded by a voise in Newton’s Milton : 

(3.) b. The good befall’n h : m, author unsuspoet, (P.L., ix, 771.) 

The dropping of the tk e 95 in " befallen ” removes the unit from the category 
of those examplod in (3) a, and suggests that, vowels in the other words 
might also be dropped, making “utterance” “utterance.” Is such bar¬ 
barity preferable before the divided triple unit ? Again it is a question ol 
individual taste in reading ; and if some, oven a few, readers prefer to con¬ 
sider the words umnutilated, then the divided triple unit, as well as flu* 
divided duple, must be admitted by prosodists. A divided triple means v 
triple unit whose syllables are separated by a pause, and so with a divided 
duple : a paused duple unit is one composed of a pause and a syllable; a 
paused triple would simply be duple, 

2. The, question that arises is, seeing that the pause in the duple unit 
is an indication of potentiality towards a triple unit, is the pause in the 
triple unit an indication of potentiality towards a quadruple unit.? The 
logical answer must be in the allirmative. There is no doubt that quad¬ 
ruple or four-syllabled units do occur not only in the unpolished yet in¬ 
valuable ballads, but iti the perfect and exalted verse of Shakspearo and 
Milton. Again examples are best evidence :— 

(4.) </. abash’d the Devil stood, 

And felt how awful goodness is, and saw 

Vh */im in her shape/ how lovely; saw, and pin’d 

His loss ; (P.JL, iv, 847.) 

and Antony, 

Enthron’d i’ the market-place, did sit alone, 

\Vhl s/tling to the (Or/, which, but for vacancy, 

Had gone to gaze on Cleopatra too, (Ant. & Clco., 11, ii, 221.) 
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It may perhaps bo admitted that such units do occur in isolation, whilst 
it is at the same time contended that lor these to ho other than exceptions 
it must be proved that the quadruple unit forms a basic unit in metrical 
schemes. 

;b The proof is not, I think, impossible, and Australian poetry especi¬ 
ally furnishes evidence. The more popular poetiy of Australia is here 
roierred to poetry that sells in editions ol tens of thousands. In spirit, 
as in popularity, it more nearly approaches the old English ballad—the 
ballad ol humour, however, not ol tragedv. Even in the best of the old 
ballads triple units constantly occur, and where the blending of duple 
and triple is artistic the effect is most pleasing. The triple units impart 
a “rapid” movement to the metre; and as the themes become more 
humorous, treating of the lighter rather than the more serious side of life, 
as in the Robin Hood ballads, this rapidity of movement becomes more 
and more marked, until many of the ballads are entirely triple. It was 
probably of the shallow figging ballads that Shakspeare spoke through 
Hot spin in Henry IV:- 

(♦").) I had rattier l>o a kitten and cry mew. 

Than one of these same metre ballad-mongers. 

Quadruple units also occur in the old ballads, but not in very great abund¬ 
ance; their effect is proportionately more rapid than that given by triple 
units. The Australians, lovers of the horse and outdoor sport, loved and 
do love rapidity of motion; and it is natural that they should choose a 
metre that will give to their verse the exuberance of motion which they 
feel in daily life: triple metre was favoured, until supplanted by the even 
more rapid quadruple. 

4. Lindsay Gordon stands father of the popular Australian poetry. 
Out of his sixty-seven collected poems, forty*live are triple, whilst only 
eighteen are duple. In four poems can be traced the germ of what was to 
become a dominant metre in Australian poetry: these four are “ Un- 
shriven,” “ Whisperings in Wattle-boughs,” “ A Hunting Hong,” and his 
well-known and well*loved “ Sick Stockrider.” The metre lias been more 
developed by later writers, among them the favourites Paterson and Lawson. 
Paterson's first book opens with and lakes its name from a piece in this 
very measure, “ The Man from Snowy River.” Here the boat is much 
more distinct than in Gordon : 

((>.) There was movement «t the station, for the word had passed around 
That the colt from old Regret had got away. 

And had joined the wild hush-horses - lie was worth a thousand pound. 

So all the creeks had gathered to the fruy. 

The usual reading of this stanza would require a stress on the first, third, 
and every odd syllable ; but if it be so road it is instinctively felt to be 
quite wrongly read the lilt- is broken, the life is lost. Drop the first stress, 
however, the third, fifth, at id every odd stress, and the dry bouosjof metro 
are vivified by the flowing life of verse :— 

(7.) There was move/meni at the htii/tion, for the word/ had passed around/ 
That the edit/ from old Regrdt/ hud got away/. 

There is a slight stress on “ passed,” “ old,” and “ got,” but quite a sub- 
ordinary stress ; in fact, the stress has become a mere accent, and we have 
an expansion of the unit " old Night. ” in quotation (50) of Section III. The 
rhythm would lie the same did we write, 

(7tf.) There was indve/meut at the std/tion, for the w'ml/ j unset! round/, 
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this being the metre ol Gilbert's 

(8.) From a cheap' and chippy iho/pptM mi a I) u black block,. 

Here “passed, round 11 and “ black block ” arc almost identical with “old 
Night” 


5. The following is hall ol the .secondstanzaol “ The Sick Stockrider 1 ':— 

(0) Now wcHtWititfl winds the bridle.path that leads to Lmibslmm, 

Ami yonder looms the double.headed Bluff; 

From tile far side ot the Hist hill, when the skies air ideal and culm, 

You can see Sylvester's woolshed lair enough. 

In this stanza, as has been noted above, the dropping ol stresses is not so 
pronounced as in Paterson's stanza (()), but no reader would give the even 
stresses the same value as the odd ones, and in parts of the stanza every 
reader w T ould suppress certain of them - 

{\)u.) From the lar side ol the first hill, when the sides are eleu and calm, 

JFurthennore, the dropping of the even stresses in Gordon's stanza gives us 
lines of four and throe stresses alt ornate!v; giving e\orv stress full value, 
the lines are of seven and five stresses alternately a very rare combination. 
By dropping the alternate stresses, however, a pure bailnd stanza results: 
a most unusual metre is changed to one most familiar, its only strangeness 
on first reading being its quadruple units. The Australian has, indeed, 
adopted the favourite measure of his ancestors, changing its externals, but 
not its essentials, in the process of acclimatisation. 

<>. In Paterson’s stanza the odd stresses, but in Gordon’s the oven 
stresses, are suppressed. Given its full tale of stiesses, Paterson's stanza 
wou’d be trochaic ; Gordon’s, iambic. Of (Jordon’s four (quadruple pieces, 
tw r o are in apparent iambs, one in trochees, whilst one is mixed ; of Pater¬ 
son’s and Lawson’s forty quadruple pieces, three only arc in iambs, thirty- 
tour in trochees, and three are mixed. (Jordon has therefore boon departed 
from so far as the original metre is concerned; the trochaic measure resolved 
itself into the quadruple much more frequently than the iambic. The 
reason probably is that in choosing the former, where the suppression of the 
first stress gave an initial unit ol three syllables, an easier transition to the 
four-sylluhlod unit was obtained. The popularity of the quadruple motto 
may be seen from the fact that in Paterson’s two volumes of verse, “ The 
Man from Hnowy River” and “Rio Grande’s LaHt Ride,” in eighty-one 
pieces twelve are quadruple ; in Lawson's two volumes, “ fn the Days when 
the World was Wide” and “Verses Popular and Humorous,” in one 
hundred and fourteen pieces twenty-eight an' quadruple ; Ogilvie, in “ Fair 
Girls and Grey Horses,” has eleven in a hundred ; Boako, in “ Where the 
Dead Men Lie,” has four in thirty-two; Brunton Stephens, in “ Poetical 
Works,” has the high average of twelve in fifty-sex en. 

7, Two quotations may be taken as contrasts of the original metre 
and its Australian development. In Kendall’s imaginative and musical 
poem “ Hy-Brasil ” occur the lines,— 

(10.) There indeed was Binging Eden, where the gieat gold river runs 

the porch and gates of crystal, ringed by strong and shining ones ! 
There iudeod was God's own garden, sailing down the sapphire sea— 
Lawny dells and hIojkjs of summer, dazzling stream and radiant tree ! 

Here it is impossible, except in perhaps two instances, to slur or suppress 
the odd stresses ; but read in the same full-stressed way the following from 
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Lawson’s “Australian Bards and Biibli Reviewers,” and instead of humorous 
t boy are ridiculous : - 

(11.) It you sing of waving grasses whine the plains arc dry as bricks. 

And discover shining rivets where tiiere's only mud and sticks ; 
li you piciurc k ‘ nullity lorcsis ” whore the mulga spoils tlic view— 

You're su|MM*ior io Kendall, and ahead of (Jordon loo. 

8. There are, ol course, many Bullish poems with suggestions oi the 
quadruple metre, and it is these suggestions that the Australian has taken, 
forming from them a basic quadruple unit. The loose lilt is evident in 
the Hon. Mrs. Norton’s “ Bingen on the Rhine,” and it gives charming 
effects to S. Ferguson's delight tul Irish ballad “ The Fairy Thorn ” :— 

(12.) They'ie glancing through the glimmer of the quiet eve, 

Away in milky wavings of neck and ankle bare ; 

The heavy-sliding stream in its sleepy song they leave, 

And the crags in the ghostly air. 

Christina Rossotti’H “ Amor Mundi,” too, is on the verge of the quadruple 
metre ; parts, indeed, have crossed the border-line : — 

(18.) “ () wlieie aie you going wit li your love-locks flowing, 

On the west wind blowing along this valley track t" 

“ The downhill path is easy, eomo with me an it please ye, 

We shall escape (lie uphill hv never turning hack.'* 

$). When the quadruple unit makes its appearance in triple metre, 
as in Scott’s stanza, - 

(11.) He is gone on tho moun tmn, 

Ht i a /os/ to I lie fons/, 
hike n nnm mer dried loun lain. 

Whin om need was the smest. 

—it is evident that ii is caused only by tho iominine times, which add a 
syllable to the following triple unit. In Scott’s stanza this occurs in the 
middle of the verse as well as at the end : - 

(Ha.) He is gone on the mountom, hi in lonf to the fom*/, 

Liki a fcwwmei dried founfa/w, when our need was the sorest. 

The quadruple unit is t wice avoided in the above stanza by taking one of 
the syllables from the three-syllabled unit following the feminine rime. 
These avoidances come as reliefs in reading : tho stanza has certainly a not 
altogether unpleasing strangeness; but its very rarity shows that it is an 
unnatural form. 

10. It is admitted I hat when the quadruple unit iH most apparent 
in Australian poetry that poetry is not tho highest. It is, however, the 
farm that is under consideration rather than the spirit ; and for laws ol 
form a nursery-rime is as valuable as play of Hhakspearo, an Australian 
ballad as an epic of Milton. In verse like “ Constable M'Oarty’s Investiga¬ 
tions,” by Lawson, there is absolutely no room for doubt of the existence ot 
the quadruple unit ; 

(15.) Mo it unpleasanl ly adjacent to (lit* haunts of lower orders 

Stood a tenaee " in the city when tho current year l>ogan, 

And a notice indicated there were vacancies for boarders 
In t he middle house, and lodgings for a single gentleman. 

It may be objected that when the unit is thus proved to exist the poetry 
is at tho same time proved not to exist; but the triple unit was once in 
like manner considered incapable of being made the vehicle of elevated 
poetry, and whs banished. Keats, a poet of keenest vision in duple metre, 
was a poetaster in triple; but from tho days of Cowpor the triple metre 
17—Trans. 
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has been endowed more and more with Uie highest s])irii of poetry. Docs 
it not receive the perfect spirit of life at the hands of Swinburne in “ Itylus,” 
and are not the duple and triple measures perfectly blended by him in “An 
Interlude”? Nor is the quadruple metre without indications ol what 
it may throb to under master hands. The following lines arc irom Pater¬ 
son’s “ Clancy ot the Overflow ” : 

(1(5.) And the hash hath tiioiuis to moot him, and then kindly \oie<»s greet him 
In the murmur of the breeze, .nut I lie uvor on it \ b,n 
And ho sees the vision splendid of the sunlit plains extended. 

And «d night the wondioas “lory of the everlasting st,ns. 

The majestic sweep of this unit is boro tilling with melody: another stop 
has, without doubt, been added to the organ of poesy. 

11. lu the same way as the duple and triple units, the quadruple may 
contain one syllable accented and one stressed, as in (1(>): 

(Kirt.) Aud tho bush/ hath Iranth to mhijf him, and their kin /(Ifif rtiieri grtet/ him 
In the mur/mur of the bree/zoa and the ri/vei on its birs/, 

And he s6es/ the rtshn, sp(( w'/did of the sun flit filiiiin ( vtfoij ded, 

And at night/ thi w*iwIwhh gl'<>H ry of tlu* e/vetlasting stars/. 

This alternation of light and ho ivy units gives a most pleasing effect. In 
the heavy units the unaccented syllables may bo dropped, when a unit 
of two syllables, one accented and one stressed, results, differing from the 
ordinary heavy duple unit in the words being somewhat more separated 
with pauses. Much unit was exemplified in (7«) aud (8) of this section. 
The following stanza shows it in its Australian form : - 

(17.) When you’re lC/ing in your ham/mock, shaping Roft// and sloping Bound//, 
Without/ a cAre or trou//ble on your mind/. 

And there’a no/thing to disturb/ you but the An/gines going rofmcl//, 

And you’re <lrAain/ing of tlio girl/ you left Ixdiind//, 

In the mi/ddlo of your jAys/ you’ll be wA/kcncd by a noise/, 

And tho olA/tter on tho dAck/ abAve your crown//, 

And you’ll hAar/ tho corporal «h6ut// jih ho turns/ tho picket out/, 

“ There’s ano/ther blAsHed horse// fftt diwnll” 

(Pohrson, w Tnere’x another bloused Horae fell down,”) 

Units such as the third and fourth in the first line may bo called “heavy 
quadruple units” ; those like the last unit of the last, line, “ paused heavy 
quadruple units.” 

12. Is a unit possible that shall contain more than four syllables? 
Isolated examples do occur. These again are found in the lightest and least- 
elevated forms ot verso; but, as they <m» found, they must bo noted. An 
example at the division ot tho verse may be found in Canning and Ifroro’s 
“ Ballynahiach,” stanza 2 :— 

(18.) Tho groat «tAto/sman, it »e6my\ how |wru«ecl/ all thoir tk/cett, 

And being mz/ghtily struck/ with their lov/al grimA/cet*; 

and in Dibdin’s “ The Showman’s Catalogue of Living Animals ” stanza 2 
(19.) Hero’s brA/in, tho boAr/, not f A/mo us for grA/cea, 0 / 

And his Khg'sf like MountsAor’w/ fratAr/n&l embrA/eos, 01 

In stanza 1 of Dibdin’s poem such a unit occurs within the line,— 

(20.) We’ve rare spAcies of mbnkeys, of sCrts nearly twAnty; 

Though a mon/key’s no vk/rity, for in t urn/ there are plAn/ty; 

Dibdin’s stanzas are in the “ Museum of Mirth,” and are presumably still 
sung, so these units cannot be considered as having been perpetuated merely 
through having been printed. They will he seen to be quite different from 
the units where a stress has been suppressed between a duple and triple 
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unit; and t>o crude are they generally that it is thought to he sufficient 
to note their existence. 


Section F. 

1. The units hitherto tonsidoied have mainly been those containing 
one stressed syllable. Units containing two syllables neither stressed nor 
accented aie, however, ol frequent eminence. These, in classic nomen¬ 
clature, arc 4 ‘ pyrrliicH,” but may be better named k ' light duple.” In the 
following examples a strews has been suppressed in each verse, so that each 
contains a light duple unit : 

(L.) a . Man h.il h h s daily work of body or mind 
Appointed, which declares his dignity. 

And the/ regard/ of ff^av'n/ on all/ his ways/; (P.L., iv, 620.) 

b. 0 fahyVsi of/ ere.i/tion, last/ and b&s»t/ 

Of all Ood’s works, (P.L., ix, 896.) 

c. ’Tis good/ you know/ not that/ you <ke/ his heirs/; 

(Jul. (Jaes., HI, ii, loO.) 

d. 116/ shall but be.u/ them as/ the ass/ boars gold/, 

(Jul. Oaes., IV, i, 21.) 

In the following examples two stresses are suppressed in each verse :— 

(2.) //. Jt i,s/ a ere n/tun that/ L teaeh/ to tight/. 

(Jul. Caos., IV, i, 31.) 

6. And, taring men, hearing the will of Caesar, 

It will; inflame/ you, it/ will make/ you nihd/ : 

(Jul. Ones., Ill, ii, 149.) 

r. To-mor /tow, and/ to-mbr/row, and / to-mor/iow, 

Creeps in this ix*tty pace from day to day. 

To the/ last s \*\jliable of; rooor/ded time/ ; 

(Maob., V, v, 19-21.) 

d. TJiey did/ so , to/ the tmih/zemcnt of j mine dyes//. 

That look’d ui>on’t. (Mach., II, iv, 19.) 

A unit of four or five syllables might be inferred, were it not for the fact 
that the verses would then lack their normal five units. It is questionable, 
however, if there is any groat material difference between these apparently 
quadruple and the actual quadruple units. The tourth unit in 
(3.) Our nr/my lies/ r&a /d\j to tjivc tip/ tho ghost/. 

hoc ms temporally almost equal to units three and four in 
(,'to.) Of dim/ combus//ww and; confined/ events/ 

If it he equal, thou (3r/) and verses like it must be regarded as verses of 
only four stresses, when, also, blank verse must be regarded as not uni¬ 
formly composed of verses of jive stresses. A four-stressed lino and a verse 
from “ Paradise Lost ” may be juxtaposed : — 

(4.) Aiui tho rose like a nymph to tho bath addrost, 

O fairest of creation, last and best 

Here, however, the latter appears to bo too much hurried, so that it is pre¬ 
sumable that the time taken from the second unit is divided amongst the 
others, leaving the verso of comparatively the same temporal length as 
those of five normal stresses. Example (3) will more readily transform 
to a four-stressed line - 

(36.) Our ir/my lies rdo/dy to give/ up the ghost/ 

—since the loss of a pause is not so noticeable in this instance as the cramp¬ 
ing of syllables in (l The whole question of the relationship between 
17*—Trans. 
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tlic italicised units in (8) and (Xa) is very debatable: but it will, 1 think, 
be agreed that, the units with suppressed stress give, part of their time 
to the other units, adding emphasis. This is especially noticeable in verses 
like (2) c~ 

To the/last sjl//lable of/ recor/ded time/; 
wliicli one is almost inclined to read. 

(5.) To ttie last/ H\l/lal>Ic of/ recor/ded time/, 

making a long vocal pause on ‘Mast/ 1 and resolving the unstressed and 
double stressed units into triple and paused units, similar to those discussed 
in paragraph 20 of Section 111. 

2. This possible reading with the vocal pause presents itself when the 
unstressed unit is followed by a unit, containing both accented and stressed 
syllables, as,- - 

(<>.) a . it noble stroke he lifted high. 

Which hung not, but so swift with tempest fell 
On fhrf proud crhl, / of S h/Utii, thuU no H'ttjhiu* 

Nor mo /turn of/ tuviff iti nyhlil, less/ could his shield/ 

Such ruin intercept/: (I\L„ vi, 101-2. 

h. Now I see 'tin true ; 

For the/ Mo d-boljIivrW B'm/qun smiles/ upon/ me, 

And pointH at them for his. (Mach., IV, i, 123,) 

r. Amongst innumerable stars, that shone 

Stars dm Ijtunt, hut/ mgh hdndj / seem'd u/ther worlds/; 

(P.L., Hi, 5 (>(>.) 

d. the will 

And high/ jicrmls /Mon of/ all-ru/l ling Heaven/ 

Left him at large io his own dark designs, (P.L., L 213.) 

c. Nor did they not. j>erceivo the evil plight 

In will eh/ they wire/, or thvf fierce pun* 11 not feel/; 

(P.L., i, 33(1.) 

/. You h\ok/ tlie ueh/eon of/ dll mixtures, sleep/. 

(Mach, 111, iv. 111.) 

g. WJiat eoneern they ? 

Tho gdn/ornl cause ?/ or Ih/ it a/ ftf-tjfu ft j 

Duo to some single breast ? (Mach., IV, iii, UMk) 

7a Frlgh/tod the rtMgn/ of t'Ub/ou and/ ) Id Mghilf. (I\U, i, 543.) 

Those verses admit of various readings, nor can one he said to correct, and 
another incorrect. Few, probably, would read them in the child’s sing¬ 
song, 

(<to.) a. On the/ proud er6s(/ of HA/lan, that / no sight/, 

^though this would at one time havo received the sanction of prosodists. 
Some would road with a vocal pause on “ proud,” and another, porhaps, 
on “ no ” : ~ 

(06.) a. On tho proud/ crest/ of SA/tan, that no/ sight/, 

These pauses need be but very slight to give distinctive character to the 
verse. Others, again, would ignore the pauses, and give “ proud ” and 
“no” their syntactic accents, tho stresses being given to the following 
words," crest ” and " sight ” 

(Sc.) <r. On the/ proud erfcat// of Hk/tau, that/ no sight//. 

The scansions for these three readings would be,— 

(7.) a. On thfc/ proud cr&t/ of fc&/tan, thit/ no flight/,* 

6. On the prohd/ or^st/ of Sa/tan, that nb/ sight/, 
o. On the/ prdud or bsbf/ of tfk/tan, that/ nb flight//, 
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It is immaterial for the purposes of the analysis here attempted which lead¬ 
ing be adopted: it is only desired to show that the various units of the 
three scansions are possible—that is, units with two syllables, the first 
unaccented, the second bearing a stress; units with three syllables, the 
third bearing the stress; units of a pause and a single stressed syllable; 
units of tw r o syllables, neither accented nor stressed ; units of two syllables, 
the first accented, the second stressed. The last-named may be called 
“ heavy duple units.” 

3. There is a variation of the triple unit when, as in the duple unit, 
an accented syllable precedes the stressed syllable :— 

(ft.) a. Show/ yon swfot C&ellhtiv\ wounds/, poor poor// dftmb mouths//. 

(Jul. Uaes., Ill, ii, 229.) 

b. Who/ yon all know// are Ju'm/oura/ble mSu/ : 

(Jul. Caen., Ill, ii, 129). 

r. Lis /ten great flungs/l: Brn/tus and Ctis/sins/ 

(Jul. Ones., IV, i, 41.) 

This form of the unit is mostly found in triple units following broken units: 
it may be called, as suggested, the “ heavy triple unit.” In the following 
example an alternative scansion presents itself— 

(8 a.) One/ do I pfer/no/frite of/ Lord Ti/I moil’s frame/, 

—where a triple unit with suppressed stress is followed by a heavy duple 
unit. This scansion, however, creates a new form of unit, the light or un¬ 
accented and unstressed triple ; and as this form is exceedingly uncommon, 
and when found can as easily be resolved into two other common units— 
the light duple and heavy triple—there is no necessity for such scansion 
as is presented in (8 a). 

4. The heavy duple unit, or duple unit in which the first syllable is 
accented and the second stressed, occurs with great frequency, not only 
following light units, or units with suppressed stress, as in examples (6) 
in paragraph 2 above, but following ordinary or other heavy units. These 
in classic* nomenclature are known as “ spondees.” The following are 
examples:— 

(9.) a. Up/ then crow/ the red/ M c"ck{ I, ( u Wife of Usher's Well,” st. 8.) 

6. The good/ wUyte brcdc,il the good/ red ivyur./l, 

And thereto/ the fyno/ ale brown 11 . 

(‘* A Lytell Uosle of Robyn Hode,” fytte 7, at. 40.) 

o. Him the almighty Tower 

Marl'd ft?'rt<f//long (la/ming from/ th 1 eth6/roal sky, (P.L., i, 45.) 

d. 1 know/ y'nmy bloods (I look/ for a time/ of rest./. 

(Mach., IV, iii, 2(12). 

v. Yet he loves Antony: 

Ha / Marts,11 f nyues, /#//#u res, scribes/, bhrds, pty/cts, c&n/not 
Th'mk, spiiakll , cast, write]/, s ay, nUm]/ her—hd 1/ 

His love to Antony. (Ant. & Cleo., Ill, ii, 10,) 

/. No mfae/ hies, d&athsll, loves, M//treds, p&i/ces, w&rs!/ 

( Browning , “ Sordello,” iii, 140.) 

As these examples show, the heavy units are the result of the juxtaposition 
of words bearing comparative equal syntactic* accent, such as nouns and 
their qualifying adjectives, duplicated or intensified monosyllabic adjectives, 
and so on. Incidentally, it may be noted that when a monosyllabic adjec¬ 
tive precedes a two-syllabled noun accented on the first syllable a false 
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accent, generally implying a heavy unit, result&, as in example (23) <>1 Sec¬ 
tion III. This"is olten avoided by a transposition of tho tuo words the 
qualifying word, instead of being given its natural place belore tho word 
qualified, is placed after it; so, instead of saying, 

(10.) They’ve cast (mi him in a il«op dungeon, 
the ballad of “ Young lloiclian ” says, ■ 

(lO/.) They’ve <\wtonJum 111 a dungeon deep. 

This transposition lias boon called poetic license; and it probably arose 
not so mucli through, a dosiro to di(Yeroutiate the language of prose and 
poetry as through an instinctive obedience to rhythmic atross-grouping. 
In the days when the old ballads were struck to lile, word-accent was not 
so definitely fixed as now, so that many cases of apparently false accent 
may appear so only by reason of the then indefinite having now become 
definite. In “ Sir Patrick Spells,” for instance, the word 4 ‘sailor” was 
indifferently accented either on the first or second syllables, or tho ballad- 
maker wilfully contrasted the accent in stanzas Hi and II (Allingham):— 

(11.) 0 wliaro will I get a glide sailor 

and— 

(lltf.) O here am l, a sailor gudo 

In “ Etin the Forester,” stanza 1(5 (Allingham), we base, - 

(12.) I’d at>k ye something, mithor, 

An ye wadna angry 1>e. 

And in the following stanza,— 

(13.) Your cheeks aie aft times weet, mithei ; 

You’re weeping, as I can see. 

In (12) “mither” receivos the usual accent on the first syllable; in (13), 
the unusual accent on the second, unless Ike pause indicated by the comma 
be regarded , when the usual accent is restored. Similarly in stanza L8 :— 

(14.) For L was a nee an earl's daughter. 

Of noble birth and fame ; 

An English reading would give “daughter” llie unusual accent on tho 
second syllable; a Bcotlisli reading--and the ballad as found is Scottish 
would give it the usual accent on Hie first syllable, the burr in “ earl V 
filling the plate of the paui-o which would othorwhe topurato “earl's" 
and “daughter.” This lancinating subject lies beyond the sphere of pro¬ 
sody, whose duty it is to note the variation of units, not n&ossarily of 
words. 

5. There is one duple unit, ol comparatively rare omtrromo, which 
bears an accent on the first syllable, but. neither accent, nor stress on the 
second. There are perhaps four such units in tho whole of “ Macbeth ” 

(15.) a. I li&uid/ tho owl/ scream and/ the erl/okets cr\/. 

(Maob, H, ii, 16.) 

6. An/gols arc bright/ still, though /the bri/ghtest foil/: 

(Maob, IV, iii, 22.) 

c. The time has boon, my senses would have cool’d 
To h&ar/a night-/shriek, and / my fell/ of lu\ir/ 

Would at a dismal treatise rouse and stir 

As life were in’t: (Maob., V, v, 11.) 

d, by the clock His day, 

And y$t/ d&rk night// strangles / the tiA/vellmg lftmp/: 

(Macb. II, iv, 7.) 
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In the ease oi a, b, and d most readers would probably make a vocal pause 
on the vowel preceding tbe unit in question, when a paused and triple unit 
would result:— 

(Ufa.) a. I heard/ tho owl/ scream/ and tho cri/cketb cry/. 

b, An/gels are bright/ still/, though the brl/ghtest foil/: 
d. And yet/ dark night// strun/gles tlie tra/veiling lamp/: 

The vocal pause need bo but slight to make the scansion that of (15tf). In 
example o above, “ shriek ” cannot receive an accent equal to that on 
“night," or “shriek" would bo taken tor the verb and not the noun : 
“ night-shriek 99 is a compound word like “ manhood 99 or “ housetop 99 ; 
and it may perhaps be found that “ shriek 99 would in reading receive no 
more accent than “ and, 99 so that the unit would he an ordinary unstressed 
unit— 

(Ufa.) c. To h&ar/ a nigh \-/shntk\ and • my fell/ of hair/ 

It may bo, therefore, that there is no need for supposing an accented un¬ 
stressed unit to exist. Lt is, however, noted as a possible lonn. In the 
following verse it is avoided by an alternative scansion : — 

(10.) For the most part, too, they .no foolish that are m>. 

(Ant. & (leo., Ill, Hi, 34.) 

This might be scanned,— 

(Ufa.) For the/most p'irt//, t o> tiny /aie tool/ish that/are so//. 

But this givea six units, including Ulc doubtful one; and a bettor scansion 
is,— 

(106.) For tho most/ p\rt, too//, they are fAol/ish that /are s('>//. 


Section VL 

1. Units composed of a single syllable augmented by a pause are now 
to be considered—that is, “ paused units." The paused unit followed by 
a triple unit has already been dealt with (paragraph 17 et seq. of Section III), 
and the same preceded by a triple unit (paragraphs 20 and 25 of Section III). 
To the latter class belong constructions in the old ballads such as the lot- 
lowing :— 

(h) rt. Aijd it hath stricken tho Earl Douglas 
1 n/ at the bn ml/ bane/. 

(‘‘The flunling of the Cheviot,” iytto ii, st. J2.) 

6. And / ho has hhv/pil a grace/ time/. 

And fly no ho has Iiarpit a gay ; (“ Glawgorion,” st, 7.) 

c. Rho’fl t&’on/ a cake/ o’ tho brat/ bn N ad/, 

A stoftp/ o’ l ho bent/ wine/, (“ Fair Annie,” st. 13.) 

d. 0 give/ mo a shivo/ o’ your briswl/, love/, 

0 give mo a cup o’ your wino 1 

(“ Tho Jolly Goshawk,” st. 32.) 

Here it may, of course, bo hold that the scansion should be not a triple 
unit followed by a paused duple, but two duple units, the first ordinary, 
the sejond heavy:— 

(la.) c. She's U’on/ a o&ke/ o’ tltf/ best bread)). 
d, 0 give/ me a'Jshlve/ o’ yo'irf bread. Pm //. 

Compare these, however, with lines where such scansion is the natural one, 
and the difference will be seen. 

(2.) Enough/ ye hhe/ o’ g'ide/ wheat bread )/, 

And enough/ o’ the blade-/red icine)); 

(“ Johnnie of Braidisloe,” st. 3.) 
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Moreover, in (i) b ami d the lilt calls for the < oust ruction surestod in (1) - 
tlie “ lxarpit a grave ” in echoed in “ barpit a gay,” and " o’ your bread " h 
eehood in “o' your wine”; thoimh here again it may he held that a con¬ 
trast in better than an echo. So long as it is conceded that the scansion 
in (1) is possible that is, that the triple unit followed h\ a paused unit i* 
possible the point sought by ibis treatise is gained; individual taste is 
immaterial. Take the following example : 

(3.) (live me leave to *ct m t \ home to ui.v mouth. 

And to blow/ bl.'i*lV thne'. 

Hohm Hood and tin* Curtail Fiver,” lino I Hi.) 

If it be hold the scansion should be, 

(,*ta.) And to/ blow blasts/ Have'. 

the last unit is still a paused unit. Nor is i( otherwise should the first unit 
ho considered light and the second hoa\v 

(,*!/>.) And to/ blow hhWthree/. 

Very few would, 1 think, read the line in this way. (tee also example (<>) c 
following, and remarks theieon.) 

2. A unit composed of a pause and a stiessod syllable may be found, 
however, between two ordinary units, all suggestion of the triple construc¬ 
tion being absent : - 

(k) a. vS(*/vcn sh»p s / fro/dod wool/, 

(’am© o’er tlu* sea wF me; ( 4k Fair Annie/’ st, .*11.) 

b. The first/ step/ the la/dy stcp|M'd/, 

She stop]H*d on a sUne; ( u barnkm,” st. IS.) 

r. O whA’s/ hUtdef is tills/, he says/. 

That lieth in my ha" ? * (“ Ijimkiti,” st. 20.) 

One source, already referred to, Irom which constructions may have sprung 
is the change of two-syllabled to oim-syllablod words : nmnv old words 
took their plural in “ es,” and were two-syllabled. Terminal “ e, 1 ’ too, was 
once sounded : when the " e ” became mute it was in most eases dropped 
or transformed, and tlm words originally containing it. wore robbed of a 
syllable. In prose this would not he so noticeable; in poetry il was most 
marked. There is still option in some words, as in those ending in " od M : 
Keats always gave the “ od ” its own syllabic value, Editors- such, for 
instance, as Newton - clip} od words in M od ” where the last syllable was 
not to receive its full value : 

(5.) Nathlehs, he ho indur'd, till on tIn* lieaeh 
Of that inflamed sea lie stood, and edit'd 
His legions, Angel forms, who lay in tranc'd 
Thick as autumnal leave* that strew the brook* 

Tn Vallombvosa ; whore th* Etrurian shades 
High over *arck'd imlrnnr ; or scatter'd Hedge 
Allot©, when with fierce winds Orion arm'd 
Hath vex'd the Red Sea coast, whose waves o'er-threw 
Busiris and his Memphian chivalry, 

While with perfidious hatred they* pursued 

Th© sojourners of (to*hen. (P.U, i, 290 elscq.) 

Here, in eleven verses, there arc oight words in “ ed ” clipped of a syllable, 
and in the tenth veise is one which, following the usual rule, should be 
clipped ; one word—' M inflamed ”—in the second ven*e receives its full three 
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syllables. Turning to tlie ballads, tlie following examples are taken from 
'* A Lytell (4este of Robyn Hode ” :— 

(<>.) a. Or g\ ve/ me ujbm/de* deep/ and w\ de/. 

So to Love me dodo. * (fytte v, si. 23.) 

b. And they Ijeset. the knyght’s east ell, 

The will/I ps all/ about/. (fytte vi, st. 2.) 

r. Upon “H/ the lon/des that/ I have/. 

As 1/ am a tre/wc krn'ght/. (fytte vi, &t. 4.) 

It is clearly seen how, when ” woundes 51 and “ walles 15 lost their second 
syllables, the paused units were produced; and in the second line of ex¬ 
ample c the paused unit is preceded by a triple unit. 

3. The unpaused and paused units are contrasted in— 

(7.) a. Give mo leave to sol my Hvt lo my mouth, 

And to whu/te whu/es thr<>e/. ' 

(** Robin Hood and the (Airtall Fryer,” line 116.) 

b. (Jive me leave to set my home to my mouth, 

And to blow/ blasts/ three/. (Ibid, lino 100.) 

The construction of b is again seen in — 

(8.) a. It’s up, it\s up (he Condon bank, 

Tl’s doun the (\>uden brae; 

And aye they made the trumpet sound, 

It’s a’/ fair/ i»lfiy!/ 

(“ Katherine Janfarie,” st. IB.) 

Much units arc plentiful enough in modern poetry, and a few examples were 
given in paragraph 15 of Sod ion Ill. They may occur at the opening as 
readily as at the close : - 

(0.) <7. Here/ groat/ so’tin/. / in a plp/nitude/ of vl/sion, 

Planned/ high/ deeds/ / as immor/tal as/ the sim/; 

(/jord Down, “ Shadow Land.”) 

h. Na/vugo 1/ was si/tting hi/ my house/, late/, lone/: 

I)rea/ry, / woa/ry with/ the long/ day’s/ work/: 

Head/ of me/* Mart/ of me/» stt'i/pid as/ a st<W/: 

Tongue-/ tied/ now/, now/ hfa*ph£m/ing like/ a Turk/; 

( limit'lliiiy, “ Kpilogue : The Householder,” opening.) 

I. In blank verse this unit rarely occurs unless preceded or succeeded 
by a triple unit, as discussed in paragraph 20 et mj . of Section III. Did 
it occur between normal units, the verse would lose a Sf/llablr . There 
would, of course, still be the compensation of the pause, but the pause 
was disregarded in the poetry of numbers, so that in “Paradise Lost’ 1 
and “ Paradise Regained the paused unit in normal surroundings 
is practically non-existent, it may, however, be frequently found in 
Shakspeare 

(10.) a. My plenteous joys. 

Wanton in fulness, seek to hide themselves 
in clrttyH/ of sor/row. Sons/, Afms/men, thanes/. 

And you whose places are the nearest, (Mad)., X, iv„ 35.) 

b. What / should be spd/ken here/, whhr/ our fate/, 

Hi<l in an auger-hole, may rush, and seize us ? 

(Macb., ll 9 iii, 127.) 

This unit may bo called tho “ heavy paused unit.” 
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5. Much more common is the unit composed of an unaccented syllable 
followed by a pause. It is the normal fourth unit of verse of the Nihelungen 
type, as in— 

(II.) The love/that l/hae (*1 io/a/w, / 

I’ll i here/wit h be/ coni e i it /; 

The suit/ sea null/ bo fro /zon */ 

Before/ thai 1/ rqx'Mit/. 

R6prnl/ it sail/ I iie/jvr / 

Until/ the d'iy/L dee/; 

But the Ijbw/ltnid* /o’ Hol/fow/ / 

Hae twinix’d/ my love/ and me/. 

(“ TIic U>wlands o’ Holland,” st. 1.) 

The pause is perfectly evident to the ear when reading aloud, more especi¬ 
ally when a verse containing the pause is followed by one from which it is 
absent, as in Macaulay’s “ Horatius ”:— 

(12.) Then out/ bpako bravo/ IIora /tins* / 

The cap/tain of/ the gate/: 

To 6/vory m,\n/ upon/ this earth/ 

Death eom/eth soon/ or liite/. 

The great German epic poem te Die Nihelungen Noth” is composed almost 
entirely of verses containing this paused unit at each half-line end; but 
its double occurrence as in the Iasi verso ot (11) is rare. Burns is the only 
modern poet who has used it at all consistently, and then only as the con¬ 
clusion of a particular stanza 

(13.) While winds frae ail Ben-Loinoud hlaw, 

And bar the doors wi’ drivin’ *naw. 

And hing us owre the ingle, 

I set mo down to pws the time, 

« And spin a verso or twa o’ rhyme. 

In hamely, wostlin jinglo : 

While frosty windb blaw iu the drift, 

Ben to the chimla lug, 

I grudge a woo the groat, folks’ gift, 

Tliat live aao bien an’ snug : 

I tdnt/ Ie*8 f /and want/ lens / 

Thoir roo/my fl/ro side/; 

But hkn/for, /and <s\n/kcr, / 

To s*V/ i lieir ehr/sed prldo/j] 

( kl Tflpistlo to Davie.”) 

This stanza form is thought to have boon invented by the Scottish poet 
Alexander Montgomerie, bora about 1540. 

6. The peculiarity of this unit is that it is the stressed syllable has boon 
dropped, the unstressed syllable remaining ; so thai this unit might almost 
be regarded as a still lighter form of the one discussed in paragraph 5 of 
Section V, The actuality of the latter, however, is dubitable; whereas 
the existence of the former is quite boyond doubt. It may bo called the 
“ light paused unit.” 

7. The light paused unit may be found at the verso-end of blank vorso, 
but this is unusual:— 

(14.) Up, up, and see 

The grfcat/ doom’s 1/mage ! Mtil/colm ! Bftn/gwo / 

As from your graves rise up, and walk like sprite*. 

To countenance this horror. (Macb., II, iii, 83.) 

In this instance perhaps a better scansion might ho,— 

(14a.) The gr6at/doom’* 1/mage 1 / Mal/colm 1 B2tn/(<pi<> 1) 
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where a pause theoretic'ally talcing the second half of the third and the 
former first half of the fourth units divides the metaphorical speech from 
the call. It is reasonable to suppose such a division: it would argue the 
taking of a deep breath to make the calls the louder. The result of the 
scansion (14a) is to malco the light paused unit the third unit instead of 
the fifth, to make the fourth a heavy paused unit, and to give the fifth a 
feminine ending; yet perhaps the extraordinary occurrence described in 
the verse warrants the extraordinary variety in the metre. The pause 
will probably not bo equal to a full unit in reading ; there is nothing tangible 
to enforce such full value being given, but, as in a physical organ, the funda¬ 
mental structure is the same if the unit be vigorous or in a state of atrophy. 
Another instance of a silent unit may be cited : — 

(15.) went it not so ? 

To the sell-/same ti'me// and words/. /Wh(Vs hero ?// 

(Macb., I, iii, 88.) 

Again the pause after “ words ” seems logical. Banquo makes a slight 
pause before accosting Ross and Angus, who enter at that moment with the 
Bang’s message to Macbeth. Of course, these silent units cannot be proven 
in the rugged metre of dramatic verse : it is enough to suggest their pos¬ 
sibility. Their probability may bo surmised when it is known that pri¬ 
marily all Alexandrine verse was divided iuto two halves by a silent unit 
this will be dealt with in the chapter on verso-lengths. 

8. Within the verse the light paused unit is not. so unusual as at the 
verso-end :— 

(10.) a. The raven himself is hoarse 

That croaks/ the f^/tal on/trance /of Dun/(can) 

Under my battlements. (Macb., I, v, 40.) 

b. Haply you shall not see mo more ; or if, 

A mun/gled sha/doio : / }>orchiWo/ 1 o-mor/(row) 

You’ll serve another master. (Ant. & Oloo., IV, ii, 27.) 

The construction is quite different in verses like— 

(17.) tu Yet here, Locrte# / Aboard , aboard, for shame ! 

(Hamlet, i, iii, 65.) 

1). Two nights together had those gentlemen . . . 

Boon Urns encounter'd. A /Sguro like your father 

(Hamlet, 1, ii, 190.) 

Hove triple unite aro divided by pauses, the scansion being— 

(17a.) a. Yet li6ro/, LuV/te# / Aboard/, aboard/, for shame !/ 

b. Been I hus/ eueoun fhr'th A ft /gure like/ your fa/(ther). 

Were a paused light unit supposed, the scansion would be - 

(17&.) a. Yet here/, litcV/fcH ! /Aboard/, aboard/, for fik&me !/ 
b. Been 1 has/ eneoun/ter’d. /A Ji/guro like your fV(thor) 

—when the verses would contain six units instead of the normal five. The 
same applies to ballad-measures. For instance, 

(18.) I fear thy kisses, gentle maiden, 

differs from 

(18«.) Then out spake bold Horatius, 

in this : the former contains not only the full four units of the ballad half¬ 
line, but an additional syllable also ; the latter contains a syllable less than 
the full four units :— 

(18&.) I fear/ thy kis/scs, g&i/tlo mai/(deu,) 

Then out/ spake bold/ Horii/tiufl, / 
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Tto result is that whereas in the full verso oi (L8tf) a pausod, light unit will 
bo found, a triple unit will be found in the full verse of (18) - 

(10.) a. £ fear/ thy kis/ses i$n/tle mal/rffM, thou mm*/c lost not / fear mine/; 
h. Then out/spake 1)61(1 Hoi ii/thix, /the eap/tain of/ the gate/: 

9. This extra syllable, like lho “ ci<»ti ^ of “ maiden ” in (1H), may occur 
at the end of heroic* and blank versos, or at the end of ballad yon-ton, whou 
such verses aro said to have a feminine or weak ending. It is owing to 
the grout preponderance of words of one syllable in ibo Knglish language 
that feminine-ended versos aTo not the normal odor, siiu*o words of moro 
than one syllable tend U> lake the accent on the Iasi syllable but one. With 
the viow to ascertaining approximately the proportion of one-syllablod 
words to words of more than one syllable occurring at the ends of versos, 
the first five hundred versos of various poems have been taken, and their 
ondings tabulated. Thus, of " Paradise Lost ” the first live hundred verses 
of Book I have been analysed, ilio end words only being taken; the tirst 
live hundred of Act. ILL, scene i, of Swinburne's " (hastolard "; of “ Kndy- 
mion,” &c.. as follows :~ 


End-words (‘ontainiiiK Ketniuini- Ends. 


I Total. 



1 Hyll. 

a Hyll. 

a SvlL 1 

4 S> 11. 

a 8,\ii. 


Double 

X Ul HI. 

Paradise Lost ” .. 

378 

7St 

24 1 

7 


12 

1 

TOO 

Chastclard,” 111, i 

| 444 

23 

18 1 

1 


14 

# m 

r>oo 

Endyniiou ” 

i 378 

42 

30 | 

9 

i 

34 

.. 

500 

Hyperion ” 

1 414 

33 

34 | 

7 

1 

11 

1 

5(H) 

Two Gout. Ver..” II, iv .. 

' 299 

55 

44 

10 

3 

87 

*-> 

500 

Sonnets ” of vSb.ikh]eare .. 

348 

05 

20 

5 

•• 

50 

1 

500 

Totals 

| 2,201 

297 

182 | 

1 

39 

i # 

211 

J~r 

3,000 


Again the same poems have been taken and the first five hundred words 
analysed, including all words in the body as well as at the end of the verses, 
with the following result:— 

TaiuiH If. 



These tables show decisively the great preponderance of one-syllablod words 
not only at the line-ends, but also in the body of the verse. The great dis¬ 
parity between the number of two-syllabled words at the verse-ends and 
in the body of the verse is easily accounted for whon it is remembered that 
by far the greater number of such words is accented on the first syllable, 
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and their use at the line-ends would make feminine endings, of which there 
are in the above examples only 216 in 3,000 versos. 

10. Most ono-syllabled words may be accented or not, according to con¬ 
text. This moans thal when two such words come together, one, both, 
cither, or neither may boar the accent. In two-syllabled words, however, 
it is usual that either the first or the second syllable bears the accent: the 
words 44 heavy, 15 “ open, 11 44 settle, 55 are always accented on the first, syllable ; 
the words “ amiss,” 44 repeal,” 44 betake/ 5 asually on the second syllable. 
These words with fixed accent, then, cannot in poetry naturally bo used 
in a place where the stress would fall on the unaccented syllable, without 
either the stress being sxippressed, or the word receiving both natural accent 
and rhythmic stress (see paragraph 24 of Section III). It is different with 
the one-syllabled words: no two of these come together invariably in any 
certain sequence, for which reason the stioss may fall on either or neither— 
as 44 1 am the man, 55 or “ i am he,” or tf l am not of the cl&n.” 

11. Before deciding oil the classification of feminine endings it will 
bo as well to examine them a little more closely. As stress is a result of 
breath-action, the stress of any syllable must be on the vowel— tho breatli- 
lettor. Where the syllable does not end with a vowel, then, it is evident 
tho sound of it is prolonged beyond the vowel, and in scansion by stress- 
units, where the stress is the bound o! the unit, that part of the syllable 
following the vowel occupies part, of the time of the following unit. In the 
following passage the ordinary scansion is denoted : - 

(20.) HI op up/ the access/ ami p'vs/sagc to/ remorse/. 

That no/ compuno/tious v /sitings/ of na/(turo) 

Shake/ my fill pur//f>ohe, nor-' k6ep peace// betw&on/ 

The effdut/ and. it!/ Gome/ to my wo/man’s breasts/, 

And tfike/ my milk/ for gi\ll/, you mhr/dering mhi/(wter«,) 

Where v/er in/ your sight/less shb/stanees/ 

You wait /on mUlire’s mls/ehief! Como/, thick night//, 

And pall/ tlieo in/ tho dim/nest smoke/ of h&ll/. 

That m\ % / k£cn knife// sde/ not tho wtomd/ it makes/, 

Nor heaven/ poop through// the hlAn/ket of/ the d irk/* 

To ert / “ Kohl, hold!”// (Mack, l, v, 45.) 

Now, a syllable is composed of one sound when its vowel is followed by an 
open consonant., but of two sounds if followed by a closed consonant. These 
two kinds of consonants are classified as under - 


Tablk HI. 


Open CouBonantH. 

(tad (AmwmantH. 

Breat hed. 

Sonant. 1 

Bulled. 

Explosive. 

f 

V 1 

b 
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0 
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k 
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R 
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,. 

th (think) 
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th (thine) , 

x(ks) 
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Titus, the word " ruff" is all spoken on the breath ; it is one sound,: but 
“ xut ” has two distinct sounds ; there is a pause between the completion 
of the vowel sound and the completion of the consonantal sound—that 
is, there is a stoppage of breath in the midst of the syllable. In the open 
consonants there is a free and uninterrupted passage of broath; in the 
closed consonants there is a momentary stoppage. Thus it is that two parts 
of one word may bo more widely separated than two distinct words. In 
the word “obey,” for instance, there is a greater pause between the “ o” 
and the " bey 99 than between the “ 1 " and “ am " of “ 1 am 99 ; hence the 
common colloquial corruption of the lattor to “ hn.” This easy gliding 
from vowel to vowel was doubtless also the reason for the prosodic col¬ 
loquialism of "clipping 99 ref erred to in paragraph 17 of Hoctiou III. In 
scansion by stress-units, then, any closed consonant following a stress will 
naturally fall into the following unit. It must bo xoniomborod* at the same 
time, that a doubled consonant like the " bb " in " rubbing 99 does not in¬ 
dicate a doubled consonantal sound, but a shortened vowel; and the word 
should not, therefore, be divided " rub/bing," bill “ rfi/bbing." Doubled 
open consonants may bo thus divided if desired, as their sound is con¬ 
tinuous, though it receives no stress. The bettor scansion of (20) would 
therefore be,— 


(21.) Stop u/P the uccd/s 1 ’ and j>«/swage to/ romo/(rHo,) 1 

That no/ oompft/ncUous vi/sitings/ of mV(ture) 2 

Shi/ke my f&ll pit//rpo«o, nor/ k6op pdace// bHwfa/(n) II 

The ©£fe/ct and 1/t ! Co/me to my wo/man’s brea/(sts,) 4 

And ti/kc my mi/ik for g«VH» you mii/wlering mi/(nisters,) 5 

Wher^/vor in/ your sigh/tless sfi/bstanees/ 6 

You w<i/it on nfe/t tiro’s ml/seliief l Od/me, thick nigh//(t,) 7 

And P&/11 thee in/ the du/nnost srad/ke of hd/(U,) 8 

That m\ / kden kni//fe s6e/ not the wou/nd it mV(kcn,) 9 

Nor hea/ven p<>ep through// the bhY/oket of/ the d*Y(rk.) 10 

To cr\7 “ Hold, hd//ld ! ” 


Naturally, odd consonants may as readily fall beyond the last unit as out¬ 
side the first ox any other, and it appears to be only a matter of degree how 
many consonants thus fall beyond the unit. There may even bo one or 
two vowels amongst those consonants, making one or two syllables. When 
such vowels occur, the feminine and double feminine endings result ; and 
it was seen by Table T above that in ,*1,000 verses there were only 214 
feminine and 2 double feminine endings. In the above quotation from 
"Macbeth,*" in verses 1, 4, 6, 7, $), 30 there is only breathed or hissed sound 
falling beyond fcho last unit; in versos 2 and 8 there is the sustained sound 
of liquid consonants; in verse 2 there is a vocal vowel, " 'll," making another 
syllable, " turo,” resulting in a feminine ending; and in verso 5 there are 
two vocal vowels, “ i 99 and " o," making two syllables, resulting in a double 
feminine ending. The difference between these various verse-endings is 
largely one of degree only: as regards duration of sound, it will probably 
be admitted readily that the word " nature, 99 onding verse 2, occupies loss 
time in utterance than the word " breasts," ending verse 4; and of the 
parts falling beyond the unit it will as probably be admitted that " turn " 
occupies less time than ff sts," for in the former them is but one continuous 
sound, whereas in the latter there are two. Whilst, therefore, " ture 99 is 
syntactically a syllable in itself, and " sts ” is only part of a syllable, pro- 
sodically eaoh occupies part of a time-space lying beyond the last unit 
of the verse. Again, were the word ending verse 5 " minsters 95 instead of 
" ministers,” the time-value of " sters 99 would be little more than that of 
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“ sts," and “ min 99 being of less time-value than " brea 99 the total time- 
value of the two words would practically be equal. Indeed, repeating the 
two words f< breasts 99 and <e minsters, 99 their difference, whilst appreciable, 
is very inconsiderable; and the insertion of the short f ‘i," making “ min¬ 
sters " “ ministers, 99 long! hens the word very little indeed, whilst it makes 
the articulation oasioT. The whole contention is this : that the extra syl¬ 
lables of iominino and double feminine endings arc often of very little more 
time-value than the consonantal endings of one-syllabled end words. Two 
examples ot double feminine endings follow :— 

(22.) a. ho fishes, drinks and wasfcos 

The l«tmp/ of night / in ru/voi: is not/ more min/(liko) 

Than Clo/oph/tra, nor / the qu6en/ of ’&ib/(lemy) 

More womanly than he. (Ant. & Cleo., I, iv, 6.) 

6. For so/liti'ide/ somotimes/ is b&st/ &od/(e/y,) 

And short retirement urges sweet return. (P.L., ix, 24-9.) 

Words with light endings, like “ society,” &c., are usually given a fictitious 
stress—that is, they occupy tho position whore a stress would fall were it 
not suppressed: - 

(23.) a. They swim in mirth, and fancy that they feel 
Divl fmtyf within/ them bree/ding wings/, 

Wherewith to scorn the earth ; (P.L., ix, 1010.) 

b. Kill/ and her shil/dow Death/, and Mi/sory/ 

Death’s harbinger. (P.L., ix, 12.) 

In the following, " misery 99 appears as a tlireo-syllablod word acconted in 
the usual way on the first syllable :— 

(21.) „ Vet well, if here would end 

The mi/sory ; 1/ deserv’d/ it, and / would hdar/ 

My own (lebervmgs ; (P.L., x, 726.) 

A comparison of “ society " in two different positions is of interest: first 
as quoted in (22) b , where it occupies the last unit and and forms a doublo 
feminine ; then where it occupies two full units, no feminine resulting :— 

(2o.) a. Por mi/lithde/somothnos/is best/ ,vof>/(</?/,) 
b. Among/ uno/quaK what/ socl/< ty / 

Dan sort, what harmony or true delight ? (P-b., viii, 383.) 

It will bo noted that the double feminines all contain very short vowels; 
this, too, obtains, as a rule, in tho single feminines, examples like the follow¬ 
ing being comparatively uncommon : - 

(26.) a. Von may 

Poiuoy your pleasures in a spacious plenty, 

And <M/ somn otMd/, the time/ you may/ ho hhod/(winkl) 

(Mach , IV, iii, 72.) 

b . Now mi/jiutely / rovoltH/ up In aid/ his frith-/(breach ;) 

12. The question now is, in what way do those feminine endings fall 
within the metrical scheme '( It is commonly held that they occupy part 
of the rhythmic pause that, usually divides the verses of blank vgtso one 
from anothor. It. is admitted that metrical pauses are of almost universal 
occurrence in heroic, or five-stressed rimed verso, but it is probable that 
the rime augmented tho pause, if it did not create it; and hence it is that 
much heroic verso- -Pope’s, for example—is a series of epigrammatic couplets. 
It is, howover, contended that the discarding of tho rime in blank verse 
was not only a rejection ot the “ jingling sound of like endings,” or an eman¬ 
cipation from restriction, since to no true poet is rime a restriction, but 
also a stop towards the rejection of rhythmic pause in favour of the 
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syntactic pause : it was felt the natural expression of thought demanded the 
overflow— that is, the vuiming -011 of the thought from one verso into another, 
and the rejection of the cotorminousness of the thought with the verso. 
There are many who still maintain that there should be at least a slight, 
pause after mrtj verso, even of blank verse, to insure the preservation of 
the rhythm ; but, surely the poets themselves deny this in a most omphalic 
manner by (‘mating such verses as, 

(27.) «, as tlutf sole bird. 

When to mshrine his rcliqucs in Iht * tin's 
Bright to Egyptian Thebes he Hies. (1\L, 273.) 

b. Mark Antony is every hour in Borne 
Expected: since he went from Egypt 'tin 
A space for farther travel, (Ant. & Oleo., II, i, 29, 20.) 

Blank verse may, indeed, be considered as the link between prose and lyric 
limed poetry. It is not to be considered as composed of so-many distinct 
five-stressed versos, but of ijroiiptt of verses. A most casual reading of 
Shakspeare or Milton, or indeed any poet, will show this at once. In Pope, 
couplets whoso thought is complete- even single versos- may be detached 
by the score; in blank verse the jewels of thought will often include many 
verses, beginning and ending at any point- within the verse. 

13. Considering blank verse as a composite whole, then, and not as a 
collection of individual and self-suflioiont versos, the place of the feminine 
endings is shown more clearly--they form part, of the first unit of the verse 
following. This is often self-evident in the case of single feminine endings : - 

(28.) l)iit who here 

Will envy whom the highest place/ expo/(«w) 

Fori/most to stand/ against the Thunderer’s aim 

(P.L, ii. 27.) 

It is evident in such examples that the feminine ending completes the 
first unit of the following verse, taking the place of the pause which would 
have divided the two verses had the first ended with a stress. In the fol¬ 
lowing examples the verse after the feminine ending opens with an already 
complete unit 

(29.) a . by command 

Of sovran pow’r, with Aw/ful ee/rom<y(wy) 

And triton/ pet's sound/, (I\L. i, 753.) 

6. since fftlo/ ine/vita/(fc/e) 

Hubdhes/ us, and /omni|K>tent decree, (P.U, ii, 197.) 

No pause, or a very slight, pause only, separates the feminine ending from 
the following verse. The result is, the first unit, of the verse following 
the feminine onding is triple. Example (29) a could as well be written, 

(29tt.) With (\w/ful ecN/remo/oy and 1 rum/pet's sound/, 
when an ordinary verse results. It may be conceded that this may bo the 
case with a single feminine ending, but not witli a double feminine. Ex¬ 
ample (22) a may be written, 

(30.) Is ncVt/ more m hu/like than GlU/oyk/tm, nor/ 

The qu&en/ of Pt b/lemy more wc/manly/ than h<y. 

when both single and double feminine endings by being incorporated in tho 
verse produce triple and quadruple units. The resulting quadruple unit 
as above does not in any way differ from the undoubted quadruple units 
exampled in (4) of Section IV, and there would, therefore, appear to be no 
objection to the suggestion that a feminine onding is in reality part of the 
following unit, lying within, and not without, tho metrical scheme of units. 
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14. In ballad ov lyric poetry there is less difficulty in showing that the 
feminine ending iorms part of a unit; for the full verse, containing six, 
seven, or eight stresses, is usually divided into two parts ; and it is at the 
point of division, after the first half-verse, that the feminine ending most 
frequently appears. One example was quoted at the end of paragraph 8 
of this sc ‘tion : 

(81.) I fear/thy kis/scs gen/tli* mAi/((l<*n,) 

Thou neo/dcst not/ fcdr mine/; 

It is evident, when this verse is printed at length, that the feminine does 
no more than form a triple unit: — 

(3bt.) I feai/ thy kls/ses gdn/tle mai/den, thou uee/dest not/ fear mine/; 

The second line often begins abruptly, or with a stressed syllable, when 
there is not the slightest doubt that the feminine forms part of a unit:— 

(32.) a. Now/ and thou ldse/ thy londe ”/, savd Ro/(l>vn,) 

“ What/ shall fall/of thee Y”/ 

(“ A Lytoll (leste of Robyn Hode,” fytte i, st. 55.) 
ft. Fair Mftr/garel sat / in her bo/vver win-/(do w) 
rVnn/bing her yel/low hair/; 

(““ Fair Margaret's Misfortunes,” st. 2.) 
Printing tlio-to lines as their full ver&e-t, we have, 

(32 ft.) a. “ Now/ and thou lose/ thy londe ’’ \ savcl I tb/bi/n, " what/ shall fall/ ot 
thee ? "/ 

ft. Pair M'tr/garet sat / in her bo/wer w\i\/dnw r"»/w./bim? her yel/low hair/ ; 
(’an there be the least doubt that the italicised units are ordinary duple 
units '{ Nor is them moie doubt when the unit appears as triple instead of 
duple, especially when another triple unit occurs in the verse: - 

(33.) <t . Tnev lan/ded near/ tho Karl/ Mar’s eas//(tle,) 

Took shel/ter in ev/ery tr£e/. 

( k< Karl Mar's Daughter,” st. 30.) 
ft. “ () whare/ will 1 giM/ a sktV/ly ski/(|>}a*r) 

To sail/ this new ship/o’ mine V ”/ 

(“ Sir Patrick SpmH,” st. 1.) 

(33 a.) a. They lnn/ded ntar/ the Karl/ Mar's cas////e, took shU/ter in Pr/evy trie/, 
ft. 0 wharo/ will I ijfit/ a skec/ly hWi /pptr to sail/ thin new shlp/ o’ mine V ”/ 

It may, of course, lie objected that the word causing tho feminine should 
be pronounced with the second syllable accented ~ “ castel/’ “ skipper.” 
The same objection may be urged against each of the examples in (32); 
but, granting this fictitious accentuation in (32), the resulting pause between 
the two linos will at once indicate where a syllable has boon dropped - 

(34.) Fair Mar/garet s'it/ in her bo/wor window/ eom/biug her yM/low hair/; 
--and is it not evident beyond all doubt that the syllable has been dropped 
from the fifth unit ’( Where two lines, as in these examples, form one un¬ 
broken verse, it is surely immaterial, the rhythm being continuous, whether 
the first syllable of the fifth unit he attached to the end of tho first line or 
the beginning ot the second. It is merely a matter of printing: read the 
full verse aloud, and all anomaly disappears. So, too, with the examples 
in (33), where triple units are produced. Here no pause breaks the rhythm 
if the fictitious accentuation be adopted, but a most noticeable difference 
in rhythm is produced. The two readings may bo contrasted :— 

(35.) a. O whfire/ will I get/ a slrie/ly M/ppcr to s'til/ this new ship/ o’ mine V/ 
ft. 0 whAre/ will / get/ a sk6 a/ly skipper/ to sAil/ this mw ship/ <>* mine ?/ 

It. is self-evident that by the transference of a syllable from the fifth to 
tho fourth unit a difference 1ms boon made in those units. In 6, the unit 
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“ J\y skipper/, 91 containing tlitoe syllables, is uttcrnl in 1 he same 1 imo as 
the* unit in a, “ /ly ski/,” containing only two syllables ; and similarly the 
unit “/?P eT to sail/ 19 in a occupies no more time in utterance 1 hat* 4e /to 
s&il/ 91 in 5. The time-value of no unit is altered, merely the syllabic value; 
and again, in reading aloud, it is immaterial whether the fourth or the 
fifth unit he the one of three syllables. 

15. When the leminine ending lollows the second line, or the verso- 
end, there is no question, so far as six- and mu on stressed \orseis concerned, 
that it occupies the “ silent unit 91 - the unit in which the breath is usually 
taken 

(30.) “ () fare/ ye wcel/, my lfi/cly de.,i* !/ 

And put/ aside/ your hoi * /(row;) / 

For if/ 1 jnie/, I'll suae/ return/ 

Frae the bbn/ny banks/ o' Yar/pw.”) / 

(*‘ The Banks o’ Yarrow,” M. I.) 

There is a peculiar custom, most common in Scottish ballads, of uflixing 
an " 0 99 to the end of a ballad verse; and it is often doubtful whether a 
feminine ending only is intended, or it is wished to prolong the ballad verse 
of seven stresses to a remain© verse of eight stresses. In the following 
a feminine ending is doubtless intended : 

(37.) She kWd/ his cheek', she k.ilmM/ Ids hair/. 

As oft / she’d done/ Indore/, (O ;) / 

She bel/ted him/ wi' his/ glide brand//. 

And lie's/ aw.V/ to Yar/(row.) / 

(“Tin* Banks o’ Yarrow,” si. 4.) 

In the following, however, it would msoiu that it was intended to eke out the 
ballad verse, dw-elling on the “ school 11 and ** wool, 91 and so filling the eighth 
unit w r ith a vocal pause and “ 0 11 : 

(38.) My dooh/ter can mle/thor read/ nor write/, s 

She ne’er/ was brochf ftp/ at He heel/, (>/; 

But wee!/ can she milk/ baith edw/jwid owe/. 

And nnk/ a ke/bbuek wee I/, <>/. 

(“ The Ijaird o’ Drain,” sf. 7.) 

In all examples such ns (30) the syllable of 1 ho feminine ending is usually 
very short, and might be regarded as more prolongation of sound after 
the last stowed vowel. A theoretically perfectly ending unit should end 
with the stress, as in 

(3D.) O mickle wuh the glide red wine 
Ta siher eujirt/ did /low/; 

But aye she drank to bumugton. 

And fain with him/ would (/'</. 

( u KaUierino Janrarie,” si. II.) 

Almost its perfect is the unit ending in an open consonant, as in - 

(40.) There was a may, a weel-far’d may, 

Lived high up in/ you gbn/i 
Her name was Kathorino JanJarie, 

She was courted by mou/y mrn/, 

(“ Katherine Janfarie,” st. 1.) 

A theoretically imperfect unit is one whose stressed syllable ends with a 
closed consonant—that is, a syllable requiring at least two distinct sounds 
for its utterance—as in— 

(41.) They turned him in fair danet’s arms 
Like ice ou fvo/zen Mkt/\ 

They turned him into a burning fire, 

An wider, and/ a Hniike/. (“Tamlane,” st. 30.) 
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In “ Katherine Janfarie,” out of twenty-two stanzas, Beven stanzas have 
verse-endings in vowels, seven have verse-endings in open consonants, 
eight in closed consonants, and one in a feminine. The following table 
will give an approximate idea of the proportion of these verse-endings :— 

Table LV. 


kC Karl Mar’s Daughter ” 

“ Edom o’ Gordon ” 

“ Sir Patrick Si*‘iis ” 
k ‘ Pair Annio ” .. 

“ Childe Maurice ” 
tl The Jolly Goshawk ” 

*■ Katherine Janfarie ” 

“ Pair Annie of Loehroyan ” 

“ Etin the Porest<‘r ” 

May Colvin ” 

“ The Ship o’ the Fiend ” 

,k Lamkiu ” 

' k Burd Ellen ” 

“ k Glasgcrion ” .. 

■ k Tamlane ” 

Totals .. .. | 201 | 175 | G(i | 4 1 UC> 

This gives the high average of 370 units ending with a vowel or open con¬ 
sonant, as against 70 units ending with a closed consonant or a feminine, 
in 446 units. The tendency appears in favour of units ending on the stressed 
vowel, but a much more extended table would have to be prepared before an 
absolutely definite statement could be made. It has already been noted 
that the time-duration of most feminine endings is less than the mere con¬ 
sonantal ending of many syllables, as in example (21) of this section, whore 
it is contended that the two-syllabled word 4 ‘ nature” takes less time in 
enunciation than the onc-syllabled word “ breast#," yot the former is said 
to make a feminine, the latter an ordinary ending. 

1(>. Hearing in mind tbo last statement of the preceding section, it may 
perhaps bo less difficult/ to account for the apparent anomaly of a feminine 
ending following the last unit, of a romance verse that is, a ballad verse 
of eight stresses. The following is an example : 

(12.) Go f&toh/ to me/ a pint/ o’ wine/, 

And fill/ it. In/ a wll/ver tiiH /(#/>,) 

That 1/ may drink/ before/ 1 go/ 

A sor/viro to/my bon/tlie !) 

((turns, “ The Silver Tasflie,’* part sfc. L) 

In each verse but the last it. may, of course, be held that a triple unit is pro¬ 
duced, as in the middle of the verses quoted in (33a) above; but in tliis 
iustance it. means, not that a triple unit occurs in the middle of a verse, 
but at the bctjimwuj of the following verse. Considering that the rhythmic 
pause at the end of romance verse may be taken as part of the first unit, 
that first unit may well be held to be equal to a triple unit, easily capable 
of containing the small feminine syllable. In the last verse, however, there 
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is no spare unit for the lominino ending. In Imllml verse ol se\on stresses 
there is the silent unit ; in roraamv of eight strokes there is no such unit, 
and the feminine ending must lo held, prosodically, to ho the mere con¬ 
tinuation of sound from the last unit. 

17. The distinct pause olten discernible after a leminine ending need 
he no objection to its forming part of a triple unit, as triple units are often 
divided b\ a pa me (see paragraph l of Section IV). 


Section V11. 

1. It remains onlj to summarise and tabulate the \arious kinds ol units. 
A unit, or stress-unit, is the interval ol time elapsing between two \vn\o- 
hoats of rhythm. Tt is in it soli inaudible, and its picscneo is manifested 
by stressed sound floating upon its wines. Such sound may he inarticulate, 
or articulate hut not understood, jot it is rhythmic. Poetrv is omotional 
speech floating upon a tegular rhythm tangible syllabic title,ram e floating 
upon intangible rhythmic waves or pulsations : the natural accents of speech 
coinciding with the pulsations of the rhythm gi\e the stresses, or heats. 
The«e stresses arc divided by approximately equal periods of time, and the 
time-period from stress to stress constitute* the stress-unit. The variation 
in units is caused by their syllabic burden ; the units themselves vary only 
in their '* tempo.” A unit may he altogether sPont, or may contain from 
one to five syllables; the number is not arbitrary, nor fixed. The unit, 
which is taken as ending with its stress, may have that stress suppressed, 
or may have an accented syllable preceding it in addition to the accented 
syllable coinciding with the stress. The syllables in a unit may lie together, 
or may be divided by a jnuite. The following are the units found in British 
verse, with names proposed for them, old names rejected being given in 
brackets 


Ordinary duple unit 


' -/ 

(Iamb.) 

Light „ 


^ » 

(Pyrrhic.) 

Heavy ,, 


■ II 

(Spondee.) 

Divided ordinary duple unit 

• « * 

/ 


light „ 


f 


» heavy 


'll 


Paused light 

.. — 

/ or 

NiMungen. 

„ heavy „ 


/ or 

Abrupt. 

Ordinary triple unit 

.. 

- -/ 

(Anapcst.) 

Heavy „ 


■■ II 

(flaeehius.) 

Divided „ 

f - 

■’ l — — 

- - / 

- / 


Ordinary quadruple unit 


■— — / 

(Fourth paeon.) 

Heavy „ 

.. — — 

--// 

(Diiatnb.) 

Divided heavy quadruple unit 

— 

-// 


Quintuple unit.. 


-/ 

(Fourth parapueon.) 


Feminine ending 
Double feminine ending.. 

[Doubtful unit, reversed duple, 


/ M 
/(- ~> 

- / 1 
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Whilst this is a full table of observed unit-variation, such a large number 
of units is quite unnecessary except for prosodic* demands. For ordinary 
purposes the following are ample :— 

1. Ordinary duple unit. 

2. Light duple unit. 

3. Heavy duple unit. 

1. Pawed light duple unit. 

5. „ heavy duple unit. 

6. Ordinary triple unit, 

7. ,, quadruple unit. 

Units 4 and 5 most commonly occur at the end and beginning of lines re¬ 
spectively : 4 is the unaccented last syllable of the Nibelungen half-verse; 
5 is the opening syllable of trochaic or dactylic measures, which, from 
opening on a stressed syllable, may lie called “ abrupt.” Different readers 
will give different values to pauses, accents, and stresses; nor can it be said 
of any particular reading that it is right, nor of another that it is wrong— 
the one may have boon generally accepted five years ago, the other may be 
accepted five years lienee. Poetry, as a living growth, constantly changes 
—discarding some* variations, adopting others, but always showing obedience 
to fundamental laws. The task of the prosodist is to define tho fundamental 
laws, noting variations of structure as a auido to the discernment ot these 
laws. 

2. The law of \eivo-longth will he discussed in a separate chapter. The 
chief law of the “stress-unit ” appears to be comparative temporal uni¬ 
formity, with almost infinite syllabic variation. The temporal division of 
verse is of the first importance; stresses are of second importance, as in¬ 
dicators of the division ; syllables are of third importance; thought is of 
fourth importance. This is from a prosodic point of view; from an aesthetic 
standpoint the order must be exactly reversed. 

3. A possible origin of the stress-unit was suggested iu a paper on “ Metro.” 
printed in vol. xl of the Transactions. 
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Aivw LIY.- Tin PhifHHMfraphy <>j I \dfnnfinn Harbour . 

\to J. M. Wvaa*. 

\Ilutif bt}tin th< fl f flunflon Philosophical Sorn ///, C»//r Oitobir. 1<IOO. | 

I VTIUUMMTION. 

Tjib site of the capital ot Now Zealand was chosen primarily because of 
the existence of a spacious land-locked liarhnur. with good anchorage for 
skips, in a convenient part of tko Dominion’s land area. 

Owing to its harbour, to its central position, and its choice as the coun¬ 
try’s capital, Wellington’s commercial supremacy in the Dominion seems 
assured. For those economic reasons, if not from purely scientific interest, 
it is well to understand the effect of the various forces winch have acted 
together to form Wellington’s harbour, generally known as Port Nicholson, 

Tub I Tar noun To-dav. 

The harbour is a fine sheet of water, about nine miles long by five miles 
wide, land-locked save at the comparatively narrow* entrance, only 88 chains 
wide. A number of islets, and tw r o small islands known as Homos Island 
and Ward Island, appear on its surface ; while seveial shoals either almost 
or totally below its surface render navigation somewhat difficult in places. 



Vikw mow Kpiiiti UNO Kiosk. 


High hills almost completely surround the harbour, rising in general 
in stoop slopes from fho water’s edge. There are, however, several fair- 
sized areas and small patches of level or gradually sloping laud close to 
the edge of the harbour. By far the largest of these is that which forms 
the relatively wide valley of tire ITutt River, extending nortli-eastwards 
from the north-eastern end of the harbour, This plain has a width of 
nearly two miles and a half near the harbour, ami gradually narrows as if 
extends inland. 

Westward from the narrow channel connecting Pori. Nicholson with 
the open soa is a low range of hills, which may for convenience sake be called 
the Soatoun Hills, owing to the settlement of that name at their eastern 
base. These are connected with the Kilbirnio llills, to Iho west, by a narrow 
sand isthmus between Evans and Lyall Bays. 

The Kilbirnio Hills attain their maximum altitude in Mount Victoria, 
which rises some 648 It. above the sea. To their westward is the low and 
elatively fiat land on which the City of Wellington stands, having a slope 
on the northern side to Lambton Harbour and on the southern side to 
Island Bay. 

Westward of the city rise the Karori Hills* Those are partially sepa¬ 
rated by the Karori Valley from the main Tange of hills extending north- 
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eastwards along the edge ol the harbour and, bordering the Hutt Valley 
to the westward. 

A view from any prominent position in the hills around Port Nicholson 
discloses an elevated country stretching in all directions, broken by narrow 
valleys and deep ravines. II this elevated country be viewed from a point 
on the eastern side of the harbour, one is struck with the general uniformity 
in height attained by the crests oi the various hills on the west side. Since 
this oven skyline is quite independent ol the structure of the country rocks 
(consisting of highly loldod and shattered argillites and grauwackes), it 
apparently exhibits an elevated plain of orosion, or peneplain. 

When the country to the east of tho harbour is viewed from the west, 
at least throe, and possibly more, ridges of hills are evident. In each of 
these ridges the hills seem to rise to an approximately uniform altitude, 
though there is a marked difference in the general height of the several 
ridges. Naturally, the highest ridge visible is that farthest east. Below 
this inner one the two other conspicuous even-crested ridges stand out in 
step-like blocks. Apparently tho crests of all these ridges represent various 
levels oi tho old poneplaincd surface so well seen to the west of the harbour. 

From a high point on this western land the crests of tho hills, though in 

i. 


_ 3 

Section, Portrca to Ngahauranua. 

general of uniform height, seem gradually to descend in altitude towards 
Porirua. 

Geological History. 

It will be interesting, now that we blow what the harbour and the 
surrounding country arc like to-day, to recapitulate tho changes which 
have taken place in tliis part, of the world since the very earliest geological 
periods. 

Tu late Pahoozoic or early Mesozoic times the sea rolled over much of 
tho area now occupied by the present land-surface of Now- Zealand, and 
in tho locality of Wellington sands and silts wore being deposited on the 
edge of a land area within that sea. It is impossible to state exactly w r hore 
that ancient land stood, or how far it <extended; but since wo find that the 
rocks now exposed around Wellington consist of a great series of argillites 
and grauwackes, which wore originally silts and sands or deposits usually 
laid down close to a land-margin, it may bo presumed that tho deposition 
extended over a long period of time along a gradually sinking sea-margin. 

Subsequent to this deposition tho sediments thus formed were elevated 
above sea-lovol, and folded into anticlines and synclines. So soon as tho 
land had risen above the surface of tho sea, and oven possibly before it 
had reached the surface, its wearing-away had commenced. It is not 
known to what, heights tho land rose in those ancient times. It may have 
been low, billy, or even mountainous country, though from tho absence of 
glacial debris in the formation succeeding the period of elevation it is 
gathered that, if mountains did exist, they were not elevated to levels of 
perpetual snow. We do know that alter a long period of time, during 
which erosion was ever active, the land was worn down almost to tho level 
of the sea, producing a peneplain. 
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The* puiepluii is its nwno implies w is not absolute. 1\ i plain but 
doubtless owim, oithn to oiignul gicitu nsistimo m <(imposition, oi 
possibly of fivouiabk position ht< bom itt uk b\ uosivo <»g<Miues a low 
lulls lomamcd tbovc* tin t,itiord denuded suifme 

Following tlio \n uo|)l unit ion <>l llw ImkI tho liudsuilau was agun 
oleva f «l or itUtivoh <U\at«d with ngucl to the s< » Possibly is i p<u 
tul ovpussiou oi this elevation 01 hum o that own! i«vm< tlu faulting move - 
moats which sipuutod tlu seven) blixks of the puieiplun to the cast oi 
the hubour tilted tlu block to the 'west tluieol and fonneil the original 
depiebsion now occupied by Wellington If»bom The depression in the 
beginning &< oms to hive h( in a gw ben someth it conipb \ in n itui< which 
extended from the sea up the llutt Villey It is piobible that it (nsi tlu 
down faulted trough was not entinly bene ith. the se i but was ouupied 
by a iaTge btieam, the mteccdont of the pie suit llutt Kuu The erosive 
influence of this incient stie uti piofoundly mflmmeel the eontouib oi tlu 
ougmal depression beloie unused subside new low < ted at least the outei 
pait of the giuben bene ith the soa 
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The" eompheated gribon of which the harbour and the lower Hutt 
Valley arc the expressions by no moans \oprosonts a single doprossod block, 
but consists of several parallel and tiansverse blocks not all of which have 
bottled down equally oither iiansversely oi longitudinally Thus the low- 
tying areas of country between Lyall Rvy utid Evans J3av and between 
Island Bay and Lambton Harbour have apparently not subsided to the 
same depth as the floor of the mam body of the harbour though it is not 
improbable that both these axons woto either originally bellow sea-level 
0* at Icisb occupied a lower altitude than at present, theur height above 
se&-lovel and general surface area being increased by windblown sands 
In the same way it seems evident that the Soatouu Hills, the Kilim mo 
Hills, Somes Island, and Ward Island repment ether whole blocks or 
portions of blocks of the peneplain which were after the timo oi major fault¬ 
ing "much higher, and now owe thoir reduced position and more mature 
$cttJptunng, as compared with the surface of the peneplain to the west 
and of the various blocks of that surface to the east, to the more rapid 
denudation consequent on therr isolated and exposed positions 

fence the final depression of the gtaben beneath the sea the surface of 
the Und has been much influenced by erosive action —marine, fiuviatile, 
and subaenal Thus the generally flat surface of the blocks of the pene- 
jpl&tt has been dissected by numerous streams into radge and valley, so that 
the plain appearance remains only in a few places, such as near Karon and 
M$k JTohnsonviUe, and the isolated bursts, such as the Kilhmie Hills, 
h*ve boon worn into well-rounded ndges with dopes completely cloaked 
iWfth the depomte of rook-decay. 

. Btaetly how fat the ougmal depression due to faulting extended up the 
jtoft Valley *» not know» ?+ butJt is very probable that its apparent area 
bae; J 
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It USED BE 4C HES >,E\R T\ELLI\GTO\ HE \DS 
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Similarly, too, Ibe wearing-action of the waves has probably increased to 
some extent the area of the harbour, and undoubtedly modified its bound¬ 
aries. 

The plain along the lower IJutt Valley is but little elevated above sea- 
level, and has been formed by the laving-down in the original faulted or 
river-modified depression of material brought, down by the rapid-flowing 
“Hutt River. This plain is rapidly advancing into the harbour, thus 
decreasing the area of that feature. 

The time driving which the major faulting movements, which have so 
profoundly influenced the basin of Wellington Harbour and its surround¬ 
ings, took place is not certain, but it probably continued from late Tertiary 
times up to the present.* A late Tertiary date for the probable beginning 
ot these diastrophic movements is given because we know that faulted 
Miocene rocks overlie the southern continuation of the peneplain noar 
Nelson and elsewhere at the northern part of the South Island. 

That seismic movements have, taken place recently in and around 
Wellington is well known to every student of New Zealand geology and to 
every Wellingbonian. We owe part of the very limited area of flat land 
on which a portion of the city is built to one of these tectonic changes— 
namely, that of the earthquake of 1855. The. elevated beaches between 
Lvall Bay and Soatouu are a magnificent monument of the same event. 
They stretch for miles along that wild shore, elevated about 5 ft. above 
the present high-tide level. In places the surface of the beach bordering 
the steep marine-denuded clills is so flat, and is composed of such fine 
gravel, that it resembles an artificial embankment. Elsewhere occur flats, 
5 or 8 chains wide or even more, surmounted bv skerries, which until very 
recently were washed by the waves. Here and there along the seashore 
fishermen have taken advantage of the recently raised beaches to erect 
their huts thereon. 

More remote from Wellington, rocently elevated beaches are said to exist 
at Palliser Bay and elsewhere ; while in Porirua Inlot there is an interesting 
historical proof of the same upward movement. It is said that the man-of- 
war’s boat which captured Tc Rauparaha ascended the Pahuulanui to his 
pa, situated at a point near the present bridge on the main road. Now the 
stream, even in times of flood, is much too shallow to allow an ascent so 
far in a similar craft. 

The predominant lino of faulting in the vicinity of Wellington seems 
approximately to follow the western shore-line of the harbour, and to this 
plane of weakness, both past and present., all the other faults by which the 
graben depression and the blocks of the peneplain have been produced are 
subsidiary. 

The various faulting movements, both recent and more remote, around 
the site of Wellington are probably connected more or less directly with the 
extensive movements which have influenced the topography at the north¬ 
eastern corner of the South Island, whore marked seismic activity has been 
recently exhibited, particularly in the years 1855, 1888, and T901. 

Proof of the Great Fault along the Western Side of Wellington 

Harbour. 

It will be interesting now to give reasons why we know that there has 
been in the past extensive movements along the western side of the harbour] 
or along the line of major faulting. Even the most casual observer will 
note that the slope of the hill is remarkably steep—much steeper than the 
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natural angle of rest for the products of decay of such, shattered rocks as 
the argillites and grauwackes of Wellington. This steepness in itself, in 
the absence of any other explanation, such as glacial erosion, marine denu¬ 
dation, &c., is a physiographic proof of faulting. 

A second proof is found in the presence of clay terraces, elevated about 
300 ft. above the present level of the sea, on the steep slopes of the Karori 
Hills at the back of Tinakori Road. These terraces mark the silt-accumu¬ 
lations at the place where the subsidence of the liarbourwnrd block forming 
part of the original complex grabon was temporarily arrested. 

A still further evidence of the faulting is found in the lact that the 
small watercourses, such as several of the small streams between Ngahau- 
ranga Creek and Petone, do not enter the harbour at grade, as would be 
the case with normal drainage, but instead flow over the lower part of the 
fault-scarp in abrupt waterfalls. 

Perhaps the most graphic evidence of faulting, however, is found in 
the gorged nature of all the streams along the western side ol the harbour* 
and in the practical absence of oven narrow flood-plains on the largest 
streams, such as the Ngahauranga. The Nguliaurauga Hows into the sea 
over a small gravel fan which it 1 ms built out into the harbour. Above this 
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flat the si ream flows in a narrow V-shaped gorge-like valley with numerous, 
waterfalls. Ai iis headwaters, where it reaches the level of the peneplain 
or cresi of the block dipping towards Porirua, it Hows somewhat more gently. 

The general character of the Ngahauranga is in marked contradistinction 
to drainage in a hilly or mountainous country unaifocted by faulting. There 
one would expect, with mature topography, a broader valley, the presence 
of Hood-plains, especially towards the mouth, and the absence of water¬ 
falls, save at the headwaters. Of Ibis nature, in fact, is the Porirua Stream, 
which descends towards llm inlet of the same name down the inclination 
of the tilted block of the old peneplain to the west of tlio harbour. The 
stream flows throughout most of its course at grade, Hood-plains are 
common, and waterfalls are infrequent, save at its headwaters. The 
reason of the difference in character of the two streams will be understood 
when it is remombored that the Porirua Stream Hows down the natural 
inclination of the block; whereas the other flows contrary to this inclina¬ 
tion, across and down the steep fault-scarp. 

The actual extent of the throw of the fault at the west side of the harbour 
is probably not less than 500 ft. 

The contrast between Porirua Inlot and Wellington Harbour is as great 
as that of the two streams which enter them. The inlet is mainly the result 
of the depression oE the lower part of a well-sculptured river valley, while 
the harbour is primarily an area of complex tectonic subsidence, influent ed 
to some extent by possible fluviatilo erosion in the past, and by marine 
denudation and fluviatilo sedimentation. 
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VmSNIHX. 

Tho Falcon Shoals, which occur at the point where t In* silt and other 
tine debris carried down by the Hull River are caused to sink by coining 
in contact with the opposing current of the tide, are nearly three-quarters 
of a mile across. The shoals consist of sand and clay, with much decom¬ 
posing vegetable material emitting II*R, and a few argillite pebbles. Tho 
following living species of shell-fish and other marine organisms wero 
identified by Mr. A. Hamilton in the material brought up by the Wellington 
Harbour Hoard’s dredge a short time ago. 


iStichaster insignia. 

Arapliidotus zealandicus. 
Eurynolambrns australis. 
Mipunculus maorieus (?). 
Echiurus novtc-zealandicns. 
Aphrodite aculeata. 

Pinna zelandiea. 

Pecten jacobeus (- P. niedius). 
Pecten asperrimus. 

Pecten zela adieus. 

Siphonalia tnandari ua. 

Seaphella (Voluta) paeifica. 
Scaphella (Voluta) ear. gracilis. 
Aneilla (Ancillaria) australis. 
Turritellu rosea. 

Subemarginula intermedia. 


Panopen zealandien. 
Cnrdinm puleliellum. 
Chione oblonga. 

Tapes intermedia. 
Zenatia aeinaees. 
Diplodonta globularis. 
Ostrea purjinrea. 

Tore!>rat ella sangtiineu. 
Terebratella mbieumla. 
(llyrimeris laticostatus. 
Modiola australis. 
Astralium imperator. 
Barbatia deeussata. 
Trichot ropis inornata. 
Pleurotoina buehaaani. 



Stuckey and Walton.— Rea - anemoiics . 


541 


Art. LV\ —Notes on a Collection of Sea-anemones, 

By F. (.). A. Stijckky, M.A., and 0. L. Walton. 
[Head hi fort t7u Willing ton Philosophical Society, l*f Sepit mlxr, 1909] 


Tiik specimens wore collected l>y Mr. Walton, chiefly on the shores of 
Munukau Harbour. Wo find that ten species are represented, of which 
seven have been previously described. These seven are,— 

1. Actinia lenebrosa (Farqukar). 5. Paradis ferax (Stuckey). 

2. Anemonia oUmcea (Hutton). 0. Bu nodes inconspicm (Hutton). 

3. Sagartia albocincta (Hutton). 7. Cradactis magna (Stuckey). 

4-. Hagartia vagrant (Stuckey). 

The three new specie i are,— 

8 Paradis fleam . 10. Bunodes minima . 

9. Bunodes rosea. 


A peculiar phenomenon of companionship was observed between ('ra- 


daetis magna and a small 
crab (Halicarcinus plan - 
atus). The crab rested, 
apparently quite at ease, 
among the expanded ten¬ 
tacles of the anemone, 
or clung to the warts on 
the column. If removed, 
the crabs immediately 
scuttled back to Ihe ane¬ 
mone, climbed the column, 
and settled down again 
among the tentacles or 
even on the disc. The 
anemone made no attempt 
to dose its tentacles over 
this crab, but if crabs of 
other species were placed 
among the tentacles they 
showed great fear, and 
attempted to escape. The 
tentacles closed over the 
crab, and if any append¬ 
ages were lost by the 
latter they were imme¬ 
diately devoured. Three 
specimens of the Ilalicar - 
anus sent to Dr. Ohilton 
for identification all 
proved to be females. 



FlO. 1.—PaRACTIS FLEtTBlI. 
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Paractis fleurei, t>p. uov. 

Pedal Disc.- Adherent; margin irregular and donated. Usually 
imbedded in novices in tho io<k. 

Column.- Lower part h\aline. 1’alo at rho base, olivaceous above. The 
upper can he inverted within the lower. It is whitish, with lamf-yellow 
linos. 

Oral Disc.- Tranwp<noiit, with mai kings that varv in ili lie rent indi¬ 
viduals. These maikings may ho white linos or a pattern oi scarlet, 
yellow, and white. Thove are weiulot spots at tho bases of tho piixnary 
tentacles. 

Tentacles.- Thoso are slendev, of a semi-tTanspaiont white, opaque at 
the bases. They are lrom 70 to 80 in number. 

tSphineln Muscle .—This is imbedded m the mesoglmn, and is some¬ 
what pendulous. In transverse section it icseiubles tho profile ol a chick's 
head (lig. 1). 

Stomodmum.- White, slightly ribbed. 

Mesenteries.- Thoio me 24 pairs, evenly aiiangod : 12 pairs aie peileot, 
2 of these pairs being directives (Plate XL111, fig. 1). 

Gonads .—None were present in tho specimens from which oui prepaia- 
tdons were made. 

Locality, dc. —Pukeroa. Occurs well up between the lide-niarks, and 
expands in full sunlight. 


Bunodes rosea, sp. nov. 

Pedal Disc .—Adherent to rocks. 

Column. —Olive-green, orange-brown, or umber. Covered with warts; 
most numerous about middle of column. The ivarts have suckers, to 
which particles adhere. There is a row of 
white spherules on the margin. 

Oral Disc. —Yellowish-white, with 12 dark- 
umbet iayB, united in the middle ol the disc 
by a cm 1c of the same toloui, thus producing 
a wheel-hko pattom. The lays biinri ate 

Stomodaswn .—Tho mouth is lnisod on a 
cone, and there aro 2 siphonoglyphs, edged 
with white. 

Tentacles.- In throe cycles, 40 to 50 in 
number, probably 12 + 12+24 m noinial 
specimens. They are thick at tho base, and 
taper to a point. The colour is rosy red, 
brightest at the tip and dull umber at the 
base. They are irregularly marked on the 
inner surface with, bars and spots.Jt355S 

Sphmeter Muscle, — Endoaermal, ciroum- 
Scribed and somewhat flattened (fig. 2). 

Mesenteries. —In our preparations there 
were 18 pairs. Ol these, 9 pairs were perfeot, 

8 pairs being directives. 

Gonads.^—The specimen sectioned was a 
, male, containing 4 fertile pairs of mesenteries, 



M&. wi& sMmy spermatfes (Plate SLOT, 

iIy). 


Sphincter 
Bndcdem 
I Mesogloea 
Bdoderm 


Fig, bob jta 
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This species has been observed by ns to increase by fission. 

Dimensions .—Height of column, 5 mm.; diameter when fully expanded, 
18jtnm.; diameter of oral disc, 7 mm.; longest tentacle, 6 mm. 

' Locality ,—Pukoroa and neighbourhood. 

Bunodes minima, sp. nov. 

Pedal Disc,- Adherent 1o rocks ; irregular in outline. 

Column,—Rosy pink, or light orange. 
Slightly higher than broad. Wrinkled. 
Warts few. Marginal beads white oi 
pink. 

()ral Disc ,—Centie rose-colour. Between 
this and bases of tentacles is a complicated 
pattern of light and dark olive-green and 
grey. 

Tentacles ,—36 in number. As long as 
diameter of disc, or slightly more. Fairly 
stout, tapering gently. Semi-transparent, 
with white bars and dots. Thoie is a 
white area round tho base, thou a lew dark 
lines. 

Sphincter Muscle,— Of the typical endo- 
dormal type, somewhat rounded (fig. 3). 

Mevent ries.—0\\T preparations showed 
J4 pal j, unevenly distributed—9 on one 
side and 5 on tho other. Two pairs are 
directives. 

Dimensions, — Wo did not record the exact dimensions, but tho 
species is smaller than B, inconspieua . 


Mesoi lot a 



3?iu. 8. - Bitnoim s minims.. 


EXPLANATION OK PLATES XLUI and XL1V. 
Platsi XLIIL 

Fui. I. Parnctis flowi : directive me-entmw. 

Fig, 2. Bunode* ronat Hpormarics. 

Plats XLTV. 

llunodts rma : part of a spermary, very highly maguifie l. 
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Ain. fjV 1 .—Ik Mat ft i<w of a A nr Sfufn^ of Math, 
l>\ Ai.ritKii Pim.enn. 

( ommunicnted bv Dr. Beuiuuu. 

\Rtml htlon Hu tHwjo f switch, II th Niptnulm. MHW | 

('ARADIO Nil).K. 

Melanchra pauca, n. sp. 

$ . 38min. Hoad brownish-black, vviili scattered whitish scales : tuit 
of greenish-yellow scabs at lmw< k of anfonum. Labial palpi brown. second 
joint beneath and apex of terminal, white* Anteniw* brown, annulated with 
whitish near base. Legs black. tibial apices and taisal joints annulated 
with white; postcrioi tarsi ieddish beneath. Thorax blaek, with frontal 
collar of pale green and whitish groon lateral stripe. Abdomen fusions, 
anterior segments shading, into grey. Korowings, costa almost straight, apex 
subacute, tejmen oblique, pale yellow-green ; base narrowly black, with pro- 

jeition at middle; abroad irregular 
black fascia front dot aunt near base, 
lunching bamI patch, ils apex eon- 
neeting with similar fascia from costa 
at | outwardly oblique to dorsum at 
£; this fascia encloses narrow line, of 
ground-colour from costa to vein 1 ; 
a broad irregular black fascia at l. 
dilated on coat a and joining first costal 
fascia above dorsum ; stigmata ob¬ 
scure, renifonn, pale greenish anteriorly outlined in black and followed by 
a reddish patch; a few dark scales in upper portion ; a triangular spot on 
costa near apex, its base dilated and containing several spots of ground¬ 
colour; subtemiinal line irregular, interrupted, green; terminal band 
black, interrupted from J to ; veins faintly marked with black scales. 
Hindwings fuscous. 

Type in collodion Otago Museum, 

Not to be confused with any other species : wguisitu is green and blaek, 
but the arrangement of Ihc fascia* is quite different. Only three specimens 
arc known to me-two in the collection of the Otago Museum (labelled 
“ Wairarapa”), and one worn example in my own possession, taken in March, 
at 'Wallacotown. I am indebted to Professor Bonham for the loan of one 
of the Otago Museum examples for the purpose of figuring. None of the 
specimens available are in good condition, and the description of thoraoii 
crests and wing cilia had pci force to be omitted. 
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Art. LVIL— Observations on some New Zealand Halophytes . 

By Miss B. I). Cross, M.A, 

[ Head hi fore lb Philosophical Institute of ('anterbur?/, 1 si tiepteviber, 1000.] 
Introductory. 

During the last hundred years there lias been published an ever-increasing 
volume of literature on the so-called halophytes—that is, plants occupying 
situations where there is a superabundance of salt in the soil. This special 
group of plants has been studied from all points of view—morphologically, 
anatomically, physiologically, and ecologically. 

To some extent this order is chronological, for the first observers gave 
their attention to external characters only, anatomical characters being 
considered at a later date, while the ecological aspect has been the subject 
of more modern papers. The physiological section of the subject still opens 
up much field for research. At the very outset it is yot a debatable point 
whether halophytes are to be considered salt-loving or salt-enduring plants. 

Historical. 

According to Lesagc (n, p. (>),* as early as 1801 an article on maritime 
plants appeared in “ L’EiicycIopedie,” where it is noted that such plants are 
usually succulent, and have closely packed tissues (tissu sen&). After this 
date, and until the publication of his own book, Lesago considers that the 
works of the following authors are the most noteworthy: Moquin-Tandon 
(1841), Willkomm (1852), Locoq (1854), Duval-Jouve (1875), Vesque, and 
Prillieux ; and among those he gives the first place to that of Duval-Jouve. 

Before the appearance of Lesago’s thesis, however, came the work of 
Constantin “ La Flore du littoral.” f M. Constantin notes more especially 
the external variations of maritime varieties, though he says that " It is 
very probable that anatomical study will reveal modifications even where 
the outward appearance would not lead one to suspect so.” 

The works which have boon most consulted for the compilation of this 
paper, and more especially for Iho analomicnl part of it, are those of Lesago 
(ri) and Warming (v and vm), though several shorter papers by American 
writers were found very useful for comparison (see bibliography, p. 574). 

Of Now Zealand authors, Oheoseman (xvn) has been found invaluable 
for identification of species. The Now Zealand halophytes, however, have 
been very much neglected, for, with the exception ot a recent paper of 
Dr. Cockayne’s on 44 The Coastal Vegetation of the South Island of New 
Zealand ” (xix), there has been no special work on this part of the flora. 

Scope op the Paper. 

In the present paper it is proposed to deal with certain typical halo- 
phytic formations in the neighbourhood of ChxiBtchurch, and to compare 
those with similar formations at Timaru. 

* The numbers refer to the bibliography, page 574. 
t Jour, do Bot., l ro annte, No. 3, p. 44. 1887. 

18—Trans. 
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The body ol the paper consist* of two parts : (1.) A general descrip¬ 
tion of life-forms, and of variations of each species according lo station. 
(2.) A short anatomical account of certain of the more characteristic plantB of 
each formation. Attention also will be given to such general conclusions as 
may be drawn irom observations of the plants and their habitats, and 
some comparison made between these and the results given by authorities 
on the subject. 

Methods ok Observation. 

The methods employed may be divided, roughly, into two classes— 
(1) Field-work; (2) laboratory-work. Unfortunately, almost the whole of 
tho field-work had to be done during the winter months - a serious drawback, 
more especially in the case ol annuals. It is lor this reason, most of all, 
that no mention has been made of the dowers of the different species, ex¬ 
cept in a few cases of dowering out of their usual season. 

To supplement the fiohl-work, plants of several of the species observed 
were planted, some in the open (lower-beds, others in the greenhouse at, 
Canterbury College, and those have boon examined from time to time, and 
compared with specimens from their natural habitats. 

Districts observed, and Plant Formations. 

The Heathcoto, on tho banks of which most ol the field-work has been 
done, is a small, sluggish stream that forms with the River Avon an estuary, 
invaded by every high tide, and loft a barren expanse of mud at its ebb. 
Both streams are for a considerable distance affected by the tides, and so 
their banks and tho immediate surroundings of tho estuary are favourable 
situations for halophytic plants. Nowhere do they flourish better than in 
the little patch of ground in tho last bend of tho ITeatheotc, and in this 
comparatively small area there exist at least three different plant forma¬ 
tions : (1) Salt-marsh formation; (2) salt-meadow formation; (8) brackish- 
water formation. 

Of the first of these, the salt marsh, it is difficult to say which is the 
dominant species. Probably it would bo better to say that there are really 
two dominant species, L<>ptocarpxu dm pU'x and Juncus mantim us. Looking 
over tho expanse of rushes in the winter, one sees alternately dark and 
lighter patches, the former being composed of U dm pics, the latter of 
J . mantimns. The monotony of these acres of rushes is broken only by 
purplish-grey clumps and lines of PUujmithun dimbatus* These three 
species, then, are the solo occupants of the greater part of tho salt marsh; 
but at its extreme edge there are a few of the typical species of the salt 
meadow. These plants must have boon excluded from the salt marsh 
through their inability to cope with tho rushes, and not through any un¬ 
suitability of edaphic conditions, for tho few found there are particularly 
luxuriant. 

In the salt meadow the vogotation is more varied, and is composed of a 
turf of cloBO-growing plants with creeping stems. The mats of Salicornia 
austroUs and Selliera radicans form the most noteworthy feature of this 
formation. 

Again, the salt meadows are traversed by channels, evidently dug for 
drainage purposes, and these, at high tide, are filled with water. Here 
Playianthus dwaricatus is the dominant species, though all the plants of the 
salt meadow, with the exception of Atriplex paiula , and tho addition of 
Stmolu8 repens, root in tho sides of the channels, or oven in tho very bottom. 
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It is perhaps worthy of note that in the channels, and also in the mud¬ 
flats, are innumerable holes of small land-crabs (Ileterograpsus crenulatus, 
M. fidw.). Dr. Cockayne (xix, p. 316) is of opinion that these “ must 
assist materially in aerating the soil, and, to some measure, also in draining 
the ground." 

For purposes of comparison, observations were made also along the 
banks of the Avon, near New Brighton. Here there are practically the 
same formations, though they arc not in all eases made up of the same 
members as thoso at Heathcote. In the salt marshes, for some reason, 
Leptocarpus simplex is much more m evidence than Juncus maritimus. 
The salt meadows, however, are dotted with clumps oi the latter rush. 
Again, out in the meadows aie wide pools of brackish water, much less 
salt than that of the channels of Heathcote. Here there occur, in great 
numbers, plants (wholly submerged in winter) of Mimulus re pens and Cotula 
coronopijolia; the latter also a vigorous denizen of the salt meadows. 

Both New Brighton and Heathcote were visited from time to time— 
Heathcote from April to October, New Brighton from July to October ; 
but during the month of June some small amount of work was able to be 
done at Timaru. Here there are a series of lagoons, separated from the 
sea only by a very narrow shingle-bank. The first point noticed was that 
here rushes and rush-like plants do not form a characteristic feature of the 
landscape. In the neighbourhood of the one lagoou which was compara¬ 
tively easily approached, only one small tuit of J. maritimus was collected. 
This, perhaps, may be accounted for by the fact that there are no mud¬ 
flats, the soil being of a rather sandy nature. An even more striking fact 
is that, whereas at Heathcote all the halophytes grow side by side in the 
salt meadow, at Timaru comparatively large tracts round the edges of the 
lagoon are occupied solely by Salicornia australis . One small hollow 
stretching between two shingle-banks presented, in June, a very peculiar 
appearance, for it was divided longitudinally into two almost equal halves 
—one half thickly covered with withered mats of S . australis , the other with 
a bright-green turf of Cotula coronopijolia. On closer inspection, it was seen 
that in this matted growth of Salicornia there were innumerable seedlings 
of Cotula , which evidently could not find a foothold there while the Sali¬ 
cornia was in a flourishing condition. All the typical plants of the salt- 
meadow formation, except Samolus repens and Spergulaiia media, were 
found out in the grass at the edges of the neighbouring fields. Some, again, 
especially Selliera radicam and Apium prostratum , have established them¬ 
selves among the rocks of a railway embankment, and here also, though 
nowhere else in the locality, are n few low grey bushes of Plagianthus di - 
varicatus. 


List or Species in Natural Orders. 

A. Cyperaoe^k. 

1. Scirpus americanus , Pers. 

2. Sdrpus lacustris , Linn. 

3. Sdrpus maritimus , Linn. 

4. Carex litorosa , Bail. 

B. Bestiokace^. 

5. Lcptoca/rpus simplex , A. Bich, 

18*—Trans, 
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V . JumcackjIC. 

0. Juncus maritimus , Lam.; var. australiensts , Bullion. 

1). OlIMNOPODlArB.K* 

7. Atripler palula, Linn, 

8. Sttlk'ornia australis, tiohuul. 

E. Uaryopiiyllachlk. 

9. Spertjnlaria media , Prosl. 

F. Malvaiuc-®. 

10. Plagianthus dimricaius, Forsl. 

G. Umbmllifkrjb. 

11. Apium prostratum, Lab.; var. filiform ?, 

H. PRIMULArHUK 

12. Samolus repens, Pors. ; var. procumbent, R. Knuth. 

I. HcROPUULAiuAOK-rE. 

13. Mimulus repens, R. Br. 

J. Gooowniaokj'b. 

14. Sdliera radicals , Cav. 

K. Composite. 

15. Cotula dioica, Hook. 

16. Cotula coronopifolia , Linn. 


Description op Lrpj$ Forms. 

{Abrcvialions— H.O. »Heathcolo; N.Br. » Now Brighton; Tu, — Timaru.) 

As the first four species in the above list occur plentifully only at New 
Brighton, and as this was not visited till July, only their withered loaves 
were collected; and, so, low particulars o£ the life forms could bo given. 
It was thought better, however, to mention, at any rate, their station rather 
than leave them out altogether. 

1. Scirpus americanus* 

Station ,—(1.) H.C. i Absent from u 11 formations. (2.) N.Br.: In chan¬ 
nels of brackish water in the salt marshes, (3.) Tu.: Unrepresented. 

Life Form .—From the great profusion of dry, withered loaves, one 
would imagine that in the previous summer the channels must have been 
fairly choked with a denso growth of this plant. It grows from a perennial, 
long, black rhizome. The leaves are linear, concave and grooved, sheath¬ 
ing, and covered with short stiff hairs, 

2. Sdrpus lacustris. 

Station. —(1.) H.O.: In the water at the edge of the river, commencing 
some distance up stream. (2.) N.Br.: As at H.C. (3.) Tu.: Unrepre¬ 
sented. 
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Life Form .—01 this, the stems only were found growing from a rhizome. 
According to Cheesemau, loaves are absent. 

Stems short and cylindrical. 

3. Scirpus maritimus. 

Station. —N.Br. (only): In the channels with S. (tmmcanus , but extend¬ 
ing further out into the marsh. 

Life Fmm. —It was not distinguished with any certainty from S. ameri - 
can us. The leaves appeared somewhat broader. 

4. Carex litorosa. 

Station. —(1.) H.O.: Very sparingly in the salt marshes at the border 
of the rushes. (2.) N.Br.: In rather greater numbers, but occupying 
same station as at H.C. (3.) Tu. : Not collected. 

Life Form. —Compact tufts, with numerous fibrous loots. 

Leaves long, narrow, grooved, the inner surface concave. They are 
produced into long thread-like points, which in the dead leaves collected 
weto twisted into fantastic spirals. 

5. Leptocarpus simplex. 

Station. —(J.) H.C.: Associated with Jmcus maritimus in the salt 
marshes. (2.) N.Br.: As noted previously, it is here the dominant 
species of the salt-marsh formation. (3.) Tu.: Absent from the vicinity 
ol the lagoons. 

j Life Fotm. —A rush-like plant, growing from a stout creeping rhizome, 
covered thickly with brown scales. 

Stems 30-150 cm. high, about 1 mm. in diameter, numerous, unbranched, 
cylindrical. They are extremely tough and wiry, with narrow intemodes 
4 -10 cm. long. 

Leaves reduced to the sheathing-scales, which clasp the stem closely. 
Each scale is composed of an outer membranous skin and an inner glassy, 
brown, thicker coat, 

6. Juncus maritimus, var. australiensis. 

Station.— (1.) H.C.: Salt marshes. (2.) N.Br.: Salt marshes, and also 
in scattered clumps over the salt meadows. (3.) Tu.: Though, according 
to Cheesemau, not found further south than Banks Peninsula, a few plants 
were collected in the neighbourhood of the lagoons. 

Life Form.— A typical rush, growing from a short, stout, brownish 
rhizome, giving off stems 30-90 cm. high, numerous, rigid, dark-coloured, 
cylindrical, ending in sharp points. They are of greater diameter (up to 
3*mm.) than the stems of Leptocarpus simplex , but hardly so wiry. They 
are marked longitudinally with narrow ridges and grooves. At the base 
of the stems are brown scales, the inner ones of which are produced into 
cylindrical pungent leaves of exactly the samej appearance and structure 
as the stems. These loaves clasp the bases of the stems. 

This variety, according to Cheoseman (xvu), “ differs from the typical 
state of the species in the darker colour of the plant, in the smaller and 
more densely aggregated darker flowers, in the shorter capsule, and in the 
less evident tails to the seeds.” 
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7. Atriplex patula. 

Station .— (1.) 1T.C. : Isolated plants scattered all over the salt meadow, 
some even down to Iho edges of the rmid-dais. (2.) N.Br.: Ah at Il.O. 
(3.) Tn.: Out in the grass meadow, and also in prostrate dumps on the 
shingle-hank. 

TAjc Form.--An annual herb, with main axis (30 (K)cm. high) erect; 
but tho branches crowded at its base are quite prostrate, and, as they may 
roach a lougth of 25 cm., the plant may oecupy a comideiuble area. This 
is tho case in the damper portions of the meadow; but in tho higher stony 
parts tho plant is exceedingly stunted, scarcely ever exceeding 10 cm. In 
striking contrast to this, specimens from the marshes may ieach the height 
of 90 cm., while the branches are correspondingly longer, and the lower 
ones aTO ascending instead of being prostrate. 

According to Chceseman, tho plant is green, but all those from the above 
stations exhibited a reddish appearance, owing to colour in both stom and 
leaves. 

Stem and branches are deeply grooved, and tomentum occurs in the 
grooves. 

® $> 4 > 4 ) 4 - 

a i o d, e/ f g h 

Fig. 1. —Variation in Leaves os* Atkiclex patula. 

Leaves 1-4 cm. long, in a more or loss vortical position, generally oppo¬ 
site ; but the upper ones may be altcmato, very variable in shape, the upper 
ones being almost linear ot linear-lanceolate, the lower ones hastate, while 
there appear many transitions between those two types. They are shortly 
petiolate, exstipulate, and have acute apices and entire or sparingly toothed 
margins. Both upper and lower surfaces are covered with a mealy 
tomentum. In the dried parts of the meadow the leaves arc smaller and 
very rarely hastate ; sometimes they are almost sessile. In the marshes 
the leaves reach their greatest size, and have the typical hastate shape. 

The main root is fairly stout, and lias numerous secondary branches. 

8* Salicornia australis. 

Station. —(1.) H.C.: (a.) In the channels, sometimes almost completely 
submerged. (6.) Very abundant in the salt meadow, oven in tho driest 
parts, associated with tho other typical plants of the meadow, though 
perhaps the dominant species, (c.) On the edge of tho mud-flats, beneath 
the rushes. (2.) N.Br.: It occupies here much the same positions as at 
H.CL, but occurs also completely submerged in the brackish waters of the 
pools at some distance from the river itself. (3.) Tu.; Crowding out 
almost all vegetation, except Cotub coronopifoKa , for some acres round the 
lagoon and the stream which enters it. 

Life Form .—A perennial semi-fruticose plant with numerous spreading 
succulent branches which may be quite prostrate, procumbent, ascending, 
ox stiffly erect. 
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The branches are very succulent, though sometimos woody at the base. 
In winter most ol them die down, leaving the dry, woody lower parts, 
which send out fresh succulent branches in the spring, or, indeed, in winter 
should a few mild days intervene. In the more sheltered situations the 
ordinaiy succulent branches are persistent throughout the whole year. 
In form they are jointed with intornodes 1-2 cm. long, 2-3 mm. in thickness, 
and cylindrical, except at the joints, where they are slightly flattened, and 
produced into two short lobes, with membranous edges. Each pair of lobes 
is at right angles to the pair immediately above. The whole plant is 
perfectly glabrous. 

Leaves are entirely absent. 

Roots arc short and very woody, and sometimos spread horizontally 
for a considerable distance. 

Inflorescences were found in autumn and the early part of the winter 
at the ends of the branches. They are in the form of spikes, slightly thicker 
than the branches they terminate. The flowers are ambisporangiate, and 
sunk in the joints, which are here much shorter. Each flower has a fleshy 
perianth, a single rather conspicuous stamen, two styles, papillose stigmas, 
and one erect ovule. 



Pm. 2 .—Satjcoknia australis. 

</. Bi audios with terminal infioroHConceR, half natuial size. 6. T.S. of succulent 

stem, X 38. 


This species varies much according to station. When wholly or parti¬ 
ally submerged it is paler green, much less rigid, and has larger intexnodes 
than the ordinary form of the salt meadow. It assumes very much the 
same appearance out in the marshes, though the branches are slightly more 
rigid. In the meadows it forms a dense, matted growth, with short 
branches stiffly erect. In one part, at Heathcote, where a narrow belt of 
meadow stretches right out to the river, Salicomia is found rooting on the 
upper edge of the bank, and hanging down almost to the surface of the 


552 


Transactions. 


•water. The brandies in tins place reach a length of 60 cm., and tlicv may 
cover the banks very thickly, those nearest ihc bank being very hard and 
woody, the more superficial ones of One ordinary succulent type. 

At Timaru S. australis forms a thick carpet almost without, a break, 
and is recognisable at a considerable distance by its conspicuous reddish 
colour. This rod colour is found also to some extent in the stem of tint)- 
cornia at IL(\ and N.Br., but not, so markedly as at Tu., for it appears only 
in a few scattered individuals. Probably this difference is due to a greater 
amount of salt in the soil in the vicinity of the Timaru lagoons, which, as it 
was shown above, are separated from the sea only by a very narrow bank 
of shingle, and are sometimes oven invaded by it. With reference to this, 
Ganong (xt, 355) may be quoted. In his section on the Salicorncium, lie 
says, " In general, its members are more stiffly upright, sparser, and redder 
the salter the place.” Comparison of the life forms of Ah australis accord¬ 
ing to station would seem to confirm this, except that it, occurs not sparsely 
but very luxuriantly right down to the edges of the lagoon. 

9. Spergularia media. 

Station .—(1.) H.C.: In the more shelteiod parts of the salt meadows; 
not very plentiful. (2.) N.Br.: Asin(L). (3.) Tu.: Not collected. 

IAfc Form.—A succulent perennial herb ot a somewhat loose cusliioii- 
like habit. 

Stems 3-10 cm. long, branched, generally prostrate, with a few short 
erect branches. In some eases longer, sparingly branched, straggling stems 
are given off from the cushion. 

Leaves 2-4 cm. long, opposite, in pairs. In the axils of the leaves are 
short branches, with their young leaves, and so they appear as if arranged 
in whorls. Probably this is Dr. Cockayne’s roason for calling them 
<f tufted ” (xix, p. 348). They are fleshy, almost cylindrical, but slightly 



Fra. 3.—Spbroulauta madia. 


Part of cushion with one free branch, lialf natural size. 

flattened on their upper surfaces, and have sharply acute apices. At each 
node the bases of the young leaves are covered with two membranous 
stipules, which are opposite and combined for about two-thirds of their 
length, their sharply pointed apices being free. Later on, when the leaves 
lengthen and spread out, the two stipules become tom apart. Stems and 
leaves are covered, but not thickly, with tiny white hairs. 

The root is a long stout tap-root, with few rootlets. 

No flowers of this species were collected, but fruits were found in April* 
The fruit is a three-valved capsule* 
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10. Plagianthus divaricatus. 

Station .—(1.) H.C.: (a.) A more or less close line marks out the course 
of almost all the channels; it is noticeable that the bushes do not root 
actually in the water, but about half-way up their moist banks. (6.) Soli¬ 
tary bushes are scattered all over the salt meadow, (c.) Lines and clumps 
break the monotony of the acres ot rushes in the marshes; those lines of 
bushes, in some casos almost straight, at first sight might appear to have 
been planted in this fashion for hedges, but on close inspection it may 
be seen that they follow the course of streams, *or, at least, damper parts 
in the marshes. (2.) N.Br.: As at H.C. (3.) Tu.: Only a very few 
bushes were found, and these, in marked contrast to those at H.C. and 
N.Br., wore in the very driest situation—namely, among the rocks of the 
railway embankment. 

Lije Form. —A compact, low-growing, much-branched, coprosma-like 
shrub, 4-8 ft. high according to Cheeseman, but none were observed over 
6 ft. in height. The plant as a whole presents a dull grey appearance, somo- 
times with a slightly purplish tinge. It is one of the few deciduous New 
Zealand plants. It is practically deciduous, for in the more exposed parts 

all the leaves fall off in the beginning 
of the winter, except a few towards 
the very innermost parts of the 
bush, where they are protected by 
the interlacing mass of branches. 
The few straggling bushes at Timaru 
are quite deciduous. 

The branches are extremely tough, 
slender, divaricating. Very often 
they are much interlaced. This is 
more noticeable in those at H.C. 
and N.Br. At Tu. they are less 
branched, and spread out rather 
more freely. 

Loaves are alternate, or, more 
commonly, fascicled, 2-10 mm. long 
(though in seedling forms they may be twice this length), linear, obovate, 
or lanceolate. The margin is entire, and the apex generally obtuse, though 
sometimes acute. Ohoosoman describes the leaf as “ ono-nerved ” ; but 
there is a quite distinct, complex, reticulate venation. 

Hoots arc short and stout, branching horizontally. 

A short account of tho flower may bo given hero, as flowers wore col¬ 
lected at Hoathoote from the 21st June, though Cheeseman gives tho 
period of flowering as Beptemfoer-Oetober. This early flowering is rather 
surprising so far south, more especially as the winter has boon rather 
severe. Again, of tho genus Cheeseman says, “ The New Zealand species 
are practically dioecious, although a few hermaphrodite or female flowers 
are occasionally mixed with male ones ” ; but every flower examined was 
found to be hermaphrodite, though strongly protandrous. It may be 
possible that tho gyncecium in some casos has been overlooked, as it is very 
small at a stage when the androecium is relatively large. 

A curious point, too, is that, though typically there are five sepals, 
almost every calyx had a small extra sepal opposite one of the petals. The 
androecium, again, is worthy of note on account of its large pollen-grains 





Fiu. 4.—Plagianthus divaricates. 

Epidermis, showing glandular hairs, highly 
magnified. 
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with conspicuous spiny projections. The stigmatic surfaco is voiv markedly 
papillose. 

Fruit was collected in April. It is a dry, downy capsule, splitting 
irregularly. 

N.B.—Many ol the hushes are clothed quite thickly with a growth ot 
lichens. 

11, Apium prostratum, \ar. filiforme. 

Station, —(l.) JLC.: («.) On the channels, rooting in the edges of tin' 
banks, and forming more or loss straggling dumps. Lt is rather remarkable 
that in one of the channels A . prostratum is almost the only plant occupying 
the banks; the channel is a very moist one, and is very much sluuWl by 
the built-up road above, and it is some distance front the river. No bushes 
of Plagianthus and very few of the smaller plants of the channels appear 
here; but nowhere else is Apium so flourishing, (6.) It occurs more or less 
sparingly in the meadows. (2.) N.Br.: As at 11A\ (3.) Tu.: (a.) A few 
plants of Apium wore collected near the lagoon, but they belong, in all 
probability, to the introduced Apium gtaveolens, as the leaves are larger 
and very different in shape from the variety filiforme. There is a possi¬ 
bility, however, that these arc one of the other varieties of A, prostration: 
the same form was collected in the salt meadows at Tloatheote, (b.) I In- 
doubted examples of A, prostratum , var. filiforme , form (‘lumps on the 



a. Branches, half natural size. b. Trifoliate loaf, half natural size, r. Leaf, Apium 
grawolms (Y), half natural size, d . T.M. leaf from plmU growing in channel, x 50. 

railway embankment. It is remarkable here, also, as in the case ol Pla- 
giemthus, that whereas at H.C. the plant is found mostly in the damper 
situations, at Tu. it is in the very driest. 

Life Form (fig. 5, a), —Perennial, perfectly glabrous herb. 

Stems slender, up to 60 cm. in length, prostrate or decumbent in the 
case of plants in tho channels; short (about 5 cm.), erect or suberoct in the 
meadow forms. * 

Leaves fleshy, trifoliate, each leaflet with a short petiole, rarely sessile 
(fig, 5, b). Leaflets 5-15 cm, long, more or less lobed or serrated, with 
obtuse apices. 

Roots are long and stout. 
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12. Samolus repens. 

Station. —(1.) H.O.: (a.) In the channels, either actually in the water, 
or rooting in the moist edges of the banks, associated with Selhera radwcms, 
and forming with it a dense, overhanging growth ; it is especially luxuriant 
in the^shade ol the bushes of Plagianthus divaricatns. (b.) On the edge of 



a. Stem of var. J *stricta (V), half natural nize. b. Ascending branch in the shade of 
Plamnnthm divanentm at H.O., half natural size. c. Proatrate branch (N.Br.), 
half nat nral bxzc. d. Creeping stem from N.Br., ha’f natural size, e Creeping 
atom from R.C., half natural size. /. Loaf of o, natural size. g. Leaf of e, 
natural aizo. h. Leal of d, natural size. i. Leaf of &, natural size. 

the salt marshes, whore it occurs more abundantly than any of the typical 
halophytes of the meadows which have strayed there. (2.) N.Br.: As at 
H.O. (3.) Tu.: Absent from all formations. It is noteworthy that it is 
altogether absent from Tu. and also from the meadows at H.C. and N.Br. 



556 


Transactions. 


Its absence from the wit meadows at Timaru may bo accounted lor h\ the 
fact that the soil there is of a sandy nature; bul its presence only in the 
damp situations at H.C. and N.Br. would seem to point to the conclusion 
that, when driven from the edges of the lagoons by the more vigorous A tali- 
cornia australis and Ootula corono pi folia, it was unable to thrive in the 
somewhat dry, exposed salt meadow. 

Life Form .—Small perennial herb, with slender stems 10 :10 cm. long. 
According to Cheoseman the stems are glabrous; but, although no actual 
hairs are visible to the naked eye, the stems have a roughened appearance, 
and, by running the finger down one of them, one comes in contact with 
very small, bristlo-like projections. The plant grows from a tough creeping 
rhizome, giving off at the nodes rosettes of leaves and sparingly branched 
adventitious roots (fig. 6, a-c). In the shade of the Platjianthus bushes, 
or of the rushes, however, the stems are erect or ascending, 10 80 cm. 
long, sometimes giving off stolons from their bases. 

Leaves 4-32 mm. long, slightly fleshy, very variable in size, colour, and 
shape. The margins are invariably entire. 

It is remarkable that the prostrate form at N.Br. differs voiv much in 
general appearance from the same form at H.U., though the two places are 
so short a distance apart—three miles. At 11.0. the leaves form dense 
mats of bright-green colour. They are lanceolate in shape, with acute 
apices, and the petiole is marked oil rather sharply from the lamina 
(fig. 6, e). At N.Br. the rosettes are not united into such dense mashes, 
the leaves are of a dull, greyish green, and are obovato with very obtuse 
apices, while petiole and lamina are not sharply marked oil from each 
other (fig. C, d , h). On the erect branches (tig. b, b), in the shade of the 
Plagianthus bushes, the leaves roach their greatest size. Towards the 
upper part of the branch they are small, with short petioles, or sometimes 
almost sessile; and they are arranged in alternating whorls. Lower down 
are larger, single leaves, with petiole and blade of about equal length. 
These are broadly lanceolate. Stipules are absent in all cases. Fig. 6, c, 
shows a long trailing branch found overhanging a bank at N.Br. The 
leaves are small, shortly petiolato, and appear singly, not in whorls. This 
branch was at first mistaken for one of tic l Her a radinws ; and the mistake 
was not detected until a microscopic examination of the leaves was made, 
as it was remarkably like branches of tielliera radieans found in the same 
situation (fig. 7, e). 

About two years ago, a plant of tiamolus repent was brought from the 
Poor Knights Islands by Dr. Cockayne, and planted in the College rockery. 
This plant differs so much in general appearance that l)r. Cockayne con¬ 
siders it a separate variety, giving it the MB. name of dricla* 

The branches are all quite erect, and arc very slender. The loaves arc. 
small, 6-10 mm. long, quite sessile, bright green, and linear (fig. 6, a, /). 


13. Mimulus repens. 

Station .—Collected only at N.Br., and here only in the pools of brackish 
water in the meadows. All the plants found we.o completely submerged. 
It is undoubtedly the dominant species of these pools, though Cotula 
coronopifolia also occurs rather plentifully in patches. 


* Trans. N.2» Inst,, vol mix, p, 366, 
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Life Form .—Erect perennial herb, perfectly glabrous. Stems tluck, 
succulent, creeping. Roots are omitted at the nodes. Branches erect or 
ascending, very succulent, sometimes reaching a length d 22 cm. They 
are porfoctly cylindrical. 

Leaves small, sessile, in some cases slightly sheathing at the base, 
10 13 cm. long. They aie fleshy, ovate, have entire maigins, and some¬ 
what acute apices. 

14. Selliera radicans. 

Station. —(1.) H.C.: {a.) Overhanging the hanks of the channels, whore 
there are long, prostiate, hut not rooting, stems, ending in stiff, iree 
branches. (6.) Forming a dense matted growth, along with Sahcotnia, in all 
parts of the salt meadow, (c.) On tho mud-flats at the edges of the rushes, 
where it is very luxuriant. (2.) N.Br.: As at 11.0. (3.) Tu.: (a.) In the 
meadow, in close mats in the grass, (h.) Among tho rocks ol the railway 
embankment. 

Life Form .—A perennial, perfectly glabrous herb, with yellowish creep¬ 
ing, rooting stems, often being much interlaced, so as to form a thick turl. 

Leaves are given off m alternating whorls at the nodes. On the upper 
part of the free branches they occur singly, though lower down they are 
again in whorls. They are 4 -10 cm. long, spathulato, oxstipulate, very 
fleshy and brittle, with apices acute or sometimes obtuse, margins entire 
and slightly rolled back. Tho petiole is not marked off sharply from tho 
lamina, though in the leaves given off from tho creeping stems it is rather 
long. In the salt meadow at Tu., on the other hand, the leaves are almost 
sessile, though those on the embankment have the ordinary petiole. Again, 
in the case of the free ascending branches in tho masses overhanging tho 
channels at H.C., the upper leaves are practically sessile, their bases slightly 
clasping the stem (flg. 7, a). In the more exposed parts, in the meadows, 
some of the leaves show beautiful yellow or reddish autumn colouration, a 
phenomenon somewhat rare in the New Zealand flora. The most brilliant 
colouring was found in leaves from tho embankment at Tu. 

Roots are small, white, and sparingly branched. 

Mr. Oheoseman has written a very interesting paper on tho pollination 
of the flowers of this species.* 

15. Cotula dioica. 

Station, —(1.) E.O.: (a.) Plentiful in meadows, forming a matted growth. 
(b.) At the edges of the mud-flatB. (2.) N.Br.: As at 11*0* (3.) Tu.: Out 
in the meadow among tho grasses. 

Life Form .—A small, perennial, evergreen kerb, with a creeping stem, 
3-12 cm. long, rooting at the nodes. 

Leaves in tufts, slightly aromatic, rather fleshy, petiolato, exstipulate, 
and with a membranous sheath at the base. They are very variable in 
size and shape (fig. 8, e-k). They may be spathulato or obovate, crenate, 
serrate or lobed, sometimes pinnate, the apex being either acute or obtuse. 
In the lobed forms tho lobes may have entire margins or may have irregular 
serrations towards their apices. As regards size, in tho dry parts of the 
meadow they are from 5-10 mm. long, 2-3 mm. broad (fig. 8, a ); while in 
the marshes they may be 4-5 cm. long, 5-12 mm. broad (fig. 8, c, d). In 


* Trans. N.2. Inst., vol ix, p. 642. 
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the more exposed parts of the meadows some of the leaves show a yellow 
autumn colouration, but it is not of such frequent occurrence nor so brilliant 
as in Selliera. Some of the leaves, however, take on a very peculiar pink 
colour, as if they had been cut and iheir cut ends placed in red ink. Flowers 
were gathered at Tu. as early as July. 

Kirk divides (!. dioica into three species; while Clieeseman gives five 
varieties of the one species, according to the shape of the leaves. Itywould 




Fig. 8.—Cotcla diotca. 

a. Creeping stem in driest part of salt meadow, half natural size. ft. (’reeping stem 
in damper iwirt of wait meadow, half natural size, c, (L Forms from the marsh, 
half natural size, e, /. leaven from salt marsh, natural size* g 7 k Leaves from 
salt meadow, natural size. 

bo difficult to say to which of these varieties thoeo collected at the above 
stations belong. 


16. Cotu ! a coronopifolia. 

Station* —(1.) H.C.: (a.) In the salt meadow, where it has stout branches 
and short leaves, (b.) Partly or wholly submerged in the water of 
the channels, (2.) N.Br.: (a.) Salt meadows. (6.) Wholly submerged in 
the brackish water of the pools in the meadows. (3.) Tu.: (a) Round the 
edges of the lagoon, (i b .) A few individuals actually in the water, but not 
wholly submerged; this, perhaps, may be accounted for by the fact that 
the water is exceedingly salt. 
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Life jFonn.— (1.) On land (fn>. Sh b ): A petvnnhd, glabrous cxcrgiceti, 
succulent heib. The stein consists ol a short creeping part and asieudinu 
or partially prostrate branches, 10 30cm. Ion}*.; tliev are not much 
branched, and have short internodes. Leases (ha* 0, h k) are scatteied. 



FlO. 0.—COTULA COBONOnrOLIA. 

a. Submerged branch, half natural size. 6. Branch from damp part of meadow, half 
natural size, c, /« Leaves from submerged plant, half natural size. g. Floating 
leaf, half natural size. h-k. Leaves from salt meadow, half natural size. 

dilated at the base, and clasping the stem almost the whole length of an 
internode; they are 3-6 cm. long, 4-12 mm. broad, lanceolate, entire or 
more or less unevenly toothed; margins are slightly recurved, and apices 
are generally acute; the mid-rib is rather prominent on the lower surface. 
Roots fairly short, displaying little secondary branching. (2*) Wholly 



Cross .—Observations on tome New Zealand Halophytes. 561 


submeiged (fig. 9, a ): Tlie stems are longer, leaching a length, of 40 cm. 
They are narrower, less rigid, and are generally unbranched. Leaves 
(fin,. 9, c—f) also are longer and narrower (9-12 cm. long, 2-5 mm . broad), 
ribbon-like or finely dissected; they are extremely delicate, so that they 
droop immediately on being removed from the water. Roots are given olf 
from the nodes right up the stem, except towards the upper end; they 
arc \ory long, have few rootlets, absolutely no root-hairs, and the upper 
onos are slightly green. 

Fig. 9, <j shows a tloaliug leal, which is broader than the submerged 
ones. 

Anatomy. 

No account of the anatomy of the first lour species is given, for the 
reason prefixed to the last section of the paper. With regard to the other 
species, in most instances the anatomy oi the leaf only is described, or of 
the stem whon leaves are absent. 

5. Leptocarpus simplex. 

Htem. 

Fpidermis has a cuticle of groat thickness. In T.S. this has an appar¬ 
ently cellular structure (fig. 10, a), but, as it assumes a yellowish-brown 
colour with chlor-zino-iodido, it is assumed that cutin is present. Then, 
again, by taking longitudinal sections, it is soon that the apparently cellular 
structure is due to irregularity in the laying-down of the thickening layers, 
each of which has a wavy outline (fig. JO, b). 

The stomata occur over the bands of chloronchyma, and are small, and 
sunk below the rest of the epidermis. In T.S. two small subsidiary cells 

S pear. In most cases the 

gos of the outielo almost 
meet over them, so that 
they can scarcely be seen in 
surface-view. 

Chlorenchyma in definite 
bands 3-4 layers deep, and 
6-7 colls wide. The cells axe 
of the regular palisadic type, 
with somewhat numerous 
and rather largo chromato- 
phoros. 

Hcloronchyma: Narrow 
bands of thick-walled cells, 
alternating with the bands 
of chlorenchyma. 

The f.v, bundles are in 
throe fairly rogular circles, 
the larger ones towards the 
inside, while the outermost 
circle is formed of tiny 
bundles, one beneath each 
band of sclerenchyma. Bach 
bundle has a mass of sclerenchyma at its upper end, and this sclerenchyma 
is continued round to form a complete circle, in which the outer bundles are 
embedded. There is a small amo’unt of phloepa in the bundle, and a 



Fig. 10.—LETToaARPTrs simplex. 

a. T.S. of epidermis, showing cuticle; highly 
magnified, b . L.S. of epidermis showing 
cuticle; highly magnified. 
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xylem with conspicuous annular vessels. Round the whole cylinder is a 
well-marked poricyele, interrupted at each hand of seloroiiehyma. 

The pith consists of—(1) a tissue of thick-walled colls, rich in starch, 
evidently assisting in giving rigidity to the stem; (2) the pith proper of 
largo polygonal colls, tlun-walled, with few and very small intercellular spaces. 

(>. Juncus marifcimus, var. australiensis. 

titvm. 

Epidoimis with cells of tho ordinary type, though rather smaller, and 
without stomata above tho bands of sclcronchyma. The stomata are not 
sunk in the epidermis, as in the case of Li'ptocarpus. In surface-view the 
guard-cells are long and narrow, with very much thickened inner walls. 

Chlorenchyma consisting of bands 5-6 layers deep. There are numerous 
small ellipsoidal chlorophyll grains. 

Sclerenchyma of narrow, much elongated cells, in narrow bands between 
the bands of chlorenchyma. Each bmid is continued to join tho sclcronchyma 
on the outer side of the f.v. bundle immediately beneath. 

The f.v. bundles are numerous, and scattered through the pith in very 
irregular circles. Each lias a well-marked bundle-sheath. 

The pith is large, and consists of rounded, thin-walled (‘ells, with inter¬ 
cellular spaces of ordinary size. There are also larger lysigenic air-spaces 
specially towards the outer part of the pith. The Bchizogonie spaces are 
smaller than those of most rushes (c.g., in tho characteristic stellate paren¬ 
chyma of J. ccmglomcratus ). 

7. Atriplex patula. 

Leaf. 

Epidermis: Tho cuticle is not thick, and stomata are found on both 
surfaces. They are not numerous, and have small guard-cells slightly 
below tho level of the other colls. Anthocyan is found in many of tho colls. 
The epidermal cells immediately abovo and below the midtid are smaller, 
and have thicker division-walls than the rest of tho epidormal colls. 
Shrunken, dead hairs cover tho epidermis. 

Mosophyll is formed of palisadic cells, C>- 8 layers, with very small inter¬ 
cellular spaces, and small rather scanty chlorophyll grants. Surrounding 
the midrib is a laTgo mass of colourless parenchymatous cells, polygonul 
in outline, though those towards the upper surafee are somewhat elongated. 
They are thin-walled, with tho exception of 2-5 layers adjacent to either 
epidermis. 

The midrib is very prominent, and is composed of 4 conspicuous bundles, 
embedded in a mass of thick-walled colls, and with sclerenchyma at their 
outer limits. 

Stem . 

As the stem is of a rather anomalous structure, a short account of it may 
be given hero. Sections weie cut and stained very successfully with saf- 
franin and methyl blue. The saffranin picked out cortex, pith, and phloem, 
while the wood took on an intense blue stain. In soction, 4 primary and 
4 secondary ridges appear. 

Epidermis: In T.S. the cells on the ridges appear smaller; but in 
surface-view they are longer and narrower than those in the grooves* 
Stomata are confined to the grooves, and anthocyan is found only in the colls 
of the ridges. 
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Cortex of thin-walled, hexagonal cells, some of which contain crystals. 
On the ridgos it is modified to form a thick-wall strengthening tissue oi 
small cells, and in the grooves 2-3 layers of ehlorenchyma, recalling the 
structure of the cortex of jE quisetum. 

The f.v. bundles are very anomalous in structure. According to 
De Bary (i, p. 590-95), ff Thero is first a primary ring of bundles, leaf 
trace, and perhaps intercalary as well. While the development of these is 

still proceeding, round the 



Fxu, 11.— Atbitlex pattjla. 
T.S. loaf, X 55. 


outer margins of their 
phloems an extra fasci- 
cular ring of cambium 
appears, and forms on its 
inner side alternately vas¬ 
cular bundles and inter¬ 
mediate tissue; on its 
outer side, a thin layer 
of bast parenchyma, or 
none at all.” The inter¬ 
mediate tissue in sections 
examined seems to have 
formed a wide layer of 
wood, which in L.S. ap¬ 
pears to consist of tough, 
fibrous elements. The 
xylorn of tho small col¬ 
lateral bundles can be 
recognised among the in¬ 
termediate tissue by its 


thicker walls and larger 


lumina. The phloem forms small groups interrupting the cambium ring, 
while further out are groups of thick-walled cells (staining blue), perhaps 
formed from a second ring of extrafascicular cambium. 

Tho pith is large, and, consists of rounded, thin-walled colls, some with 


crystals. 


8. Salicornia australis. 


Stem (Fig. 2, b ). 

Epidermis: A single layer of cells with a slightly thickened cuticle. 
The stomata are rather numerous, of medium size, narrow slittod, and not 
sunk beneath the general surface, though Warming (v, p. 216) says they 
have boon so described. In surface-view tho epidermal cells have a regular 
polygonal outline. 

Palisade tissue 2-3 colls thick. In T.S. tho cells are long, very narrow, 
closely packed, and contain numerous small rounded chromatophoxes. 

Wator-bearing tissue occupies the greater part of the stem. The cells 
are polygonal, thin-walled> contain no chromatophores, and have very 
small intercellular spaces. Towards the outer limits of this tissue there are 
bundles of tracheides with spiral markings, forming a broken ring parallel 
with the epidermis. Accor din g to De Bary (i) there axe scattered tracheides 
in Salicornia herbacea; but they occur in the chlorophyll tissue, and are 
“ perpendicular ” to lie epidermal cells. Warming (v, p. 215) mentions 
qimilftT tracheides in the green tissue of Salicornia herbacea. It is thought 
by some authorities that these tracheides serve the purpose of air-stonng 
<xi, 357). 
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The central cylmdoi is of a rvthoi anomalous character Time is t 
well marked ondodcimis beneath which au 3 1 Intis of thm w allul tolls 
followed by bead like lows oi (tils, md thiso in ill casts win lmitul to 
contain green chiomatophoi t s wluth stems voty r< m ai k able m sut h a A* < pl\ 
st ail'd tissue Ne\t aie 3-1 layois ol tlun w riled tills, oMclontlv an < vti a 
fafacuular c rmbnim siuli as 1)< Buy discrilxs \\\ h hnbnun and on tin 
inrun side of tlus c anibnim img amt twidtntly lonmd horn it is a /one < I 
\ylem, out losing a pith containing tin origin A collate nl bundles In the 
centre is a small uhhIuII aiy i avitv 

9 Spergulana media. 

L( af 

Epidermis (hg 12, 6) lonsists of cells with wavy outline, the cuticle 
bemg thm, but maikid with hnc stnations Stomal a aie i athoi numnous 
on both surfaces Pocuhai hairs teimmated by rounded knobs piihaps 
functiou as hydathodes (hg 12 t) 

Mesophyll (a) On the upper side aro t layers of palisadu cells with 
numerous chlorophyll grams some tontam masses oi crystals some 
contain anthocyan, though this ib not piesont m the epidermis (6) Coloui 
less parenchyma of tlun w ailed cells, polygonal, or somewhat rounded m 
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a TS leaf, x 32 b Snrf we view of epidi urns of leaf <\ Han horn leaf 


outline, with few and small intercellular spaces , in some cases this occupies 
about half the width of the leaf and more than one third of its thickness, 
masses of crystals are found here also 

The midrib has a well-marked sheath The xylora is very prominent, 
but there is little phloem. The whole is embedded m a mass of scloreu- 
chyma. 
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10 Plagianthus divaricatus 
Leaf 

Epidermis with cells of the oidmaiv type and a thin cuticle. The 
stonnta are equally numerous oil both suihcos, but are uot sunk m the 
epidormib On the lowoi side of the leaf aie curious stellate haus (fig 4), 
evidently secreting the slimy excretion found on the lewes 

Mesophyll (a) Palis ide pwench)ma in 3 lasers, 2 of closely packed 
cells md a third of cells wilh Inga lnteudluhr spares, the chloiophyll 
giuiis aio small, but lather numcious (b) bpongy puuichyma is largely 
developed, occupying two thuds of the mesoplrvll the cells are elongated 
and the intercellular spa< cs though large are not so large as those of typical 
spongy parenchyma , the lowebt layoi uovfc the lower epidermis is of shorter 
more regular cells , the chlorophyll grams are almost as numerous as m (a), 
though, of course, there arc fewer towards the central part of the leaf 

Midnb has a sheath ot regular cells tnd a well marked phloem Abo\e 
and below it, reaching to cither epidermis are colouiless cells of the meso¬ 
phyll 

11 Apium prostratum 
Leaf 

Epidermis consists ol snail colls with quite thin cuticle Stonuti aie 
numaous though smill, and occm only on the undasinlieo 

Mesophyll Two layers oi much elongated pills idle cells with Bin ill, 
not very numerous, chloiophyll grnns llio mterccllul u spaces ire snail, 
and not frequent This pahsadic tissuo constitutes three quarters of the 
entire mesophyll The inner layer has shelter cells and lowoi chxomato- 
phoros than the outer 

Yasculai bundles ire smill, with prominent bheath and no sclorenchyma. 
Fig 5, d, shows one of the smaller veius, not the midnb 

12. Samolus repens. 

Leaf 

r Lhe epdoimis consibts of colls iathu polygonal m outline, with some¬ 
what thickened outer wallb and cuticle Eich cell contains a very con¬ 
spicuous drop of oil, soluble m othex The stomit \ aie as numerous on 
•the upper as on the lowoi side. In the uppei epideimis some of the colls 
have a pinkish hue, due to the presence of anthoeyau This is not found, 
however, m the colls ol the lower opulornus On both surfaces of the leaf 
tmy poros are visible to the naked oyo Minoscopically examined, m 
suifaco-viow, these appear as rounded openings, sometimes with apparent 
coil-walls radiating from the centre In T S (fig 13, b) it is soon that these 
are not breaks, but invaginations in the epidermal wall Most of these 
are filled with greenish grams of wax, which also appear m patches else¬ 
where on the surface of the leaf This wax is soluble in ether In some 
cases a few very small sphontal green algse were found m the wax At the 
bottom of each pit is a glandular hau (fig 13, b) The hair is divided by 
vertical walls into seveial cells, suppoited on a swollen basal cell, evidently 
but a modified epidermal cell The cells of the epidermis lining the cavity 
are somewhat elongated Warming (v, p 185) mentions and figures similar 
glandular hairs (“ Tcvrklhaar ”) m Glaux maritima,, and notes that Ka- 
mienski represents them m Samolus hMorah ? The hairs m S repem are 
very like those figured by Miss Ewart (xv) in Ipomcea pamculata They have 
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numerous, and ellipsoidal in shape. ( b .) Spongy parenchyma, 3 irregular 
layers with large intercellular spaces ; the colls contain few r chromatophoros. 

Midrib is small, with definite endodermis, the “ starch-sheath ” of Brick. 

Sections of the stem (fig. 14, b) woto cut also to investigate the cause of 
its roughness. It was found that this is due to little projections on the 
surface, each of which is depressed in the centre to form a deep pit con¬ 
taining a glandular hair, similar to those found on the leaves. All the walls 
of the epidermis are thickened, the outer one being thickly cuticularised- 
Tho cells themselves have curious prolongations towards the outer surface. 
Each one contains a large drop of oil. 

14. Selliera radicans. 

The anatomy of two forms of leaf is described: (a.) From the free 
ascending branches of plants overhanging the channels; these leaves have 
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Fro. 15.— Selliera radicans. 

a . T.S. of b in fig. 0, X 55. 6. T.S. of loaf from plant growing in pot, x 55. 
o. T.S. of d in fig. 6 , X 55. 

an average thickness of 1 mm. (b.) From the creeping stems on the salt 
meadows; here the average thiokness is 2 mm. 
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Epidermis on both upper und lower sides k«\s somovslwt thickened 
outer walls and cuticle. Some ol the colls of the upper epidermis contain 
antliocyan. Stomata hto ot medium size, or rather largo, and equally 
numerous on both surlaces. They are not sunk in the epidermis. Tlie 
guard-cells have conspicuous chlorophyll grains. 

Mesophyll: (a.) A single layer of rounded, closely packed cells, with 
coni])aratively numerous chlorophyll grains, (ft.) 2 II layers ol typical pali 
sade parenchyma, ol verv closely packed cells, (c.) II 1 layers ol largo, 
irregular colls, with small intercellular spaces and very lew cliromatophores. 
(d.) 2 layers of smaller, round d cells, with larger spaces, lorming a kind ol 
reduced spongy parenchyma. 

The midrib has a well-marked ondodormis, and an upper and loner band 
of sclorenchvma. 


15. Cotula dioica. 

Uaj. 

Epidermis has a thin cuticle, marked with delicate stnations. On both 
surfaces are pits with glandular hairs. Each hair consists ol 5 4 short basal 
cells, with abundant dark contents, and a narrow terminal cell with clear 
contents. The hairs are much longer on the lower surface than on the 
upper, and not situated hi such deep pits. Stomata are equally numerous 
on both surfaces. They are large, with guard-cells containing very con¬ 
spicuous large spherical chromatophoros, found constantly arranged in a 
definite way, lining the inner wall of tho coll. 

Mesophyll: (a.) 3 layers of irregular, somewhat short colls, with lew, 
but very largo, ellipsoidal chromatophoros. (ft.) 4.-5 layers of large poly¬ 
gonal cells with few chromatophoros, and few very small intercellular 
spaces; this probably functions as a water-bearing tissue, (c.) 2-3 layers 
of cells, with chromatophoros almost as numerous as in a; this constitutes 
a kind of spongy parenchyma of rounded cells, loosely arranged. The 
lowest row is of smaller more regular cells. 

The midrib is fairly laige, and has a mass of colourless small-celled 
parenchyma above and below, though there is no distinct ondodormis. The 
xylom is very conspicuous, tho vessels being arranged in parallel rows. 

16. Cotula coronopifolia, 

Leaj (A, from Halt Meadows ; B, Submerged). 

A.—Epidermis has slightly thickened outer walls and cuticle. It is 
marked with fine striations (cj/. V. dioica). Tho stomata are equally nume¬ 
rous on either surface. They are not so large as those of 0, dioica\ and in 
surface-view (fig, 16, d) aro neon to bo slightly overarchod by neighbouring 
epidermal colls. On both surfaces are peculiar pointed multicellular glan¬ 
dular hairs, recalling those of (\ dioica , though they are not situated in 
depressions. 

Mesophyll: (a.) 3 layers of rounded, closely packed, regular cells, with 
large but not numerous chromatophoros. (6.) 10-12 irregular layers of 
rounded cells with few chlorophyll grains and laige intercellular spaces, 
(c.) A single layer of closely packed ellipsoidal cells, with chromatophoros 
as numerous as those in a. 

iMidxib has a prominent sheath, well-marked xylom, and little phloem, 
embedded in sclerenchyma, There aro 2 or 3 layers of colourless paren¬ 
chymatous cells surrounding the midrib. 
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B.—The leal (fig. 16, c) hero is about half as thick as in A. The same 
figures and letters arc used as in A, and only points of difference are noted. 

Epidermis is not cutioularisod, and no strut ions appear on the suiface. 
The epidermal cells are elongated in a direction parallel with the longitudinal 
axis. There are very few stomata. 

Mosophyll: (a.) There are only 2 layers of closely packed cells. (&.) Only 
5-6 layers of loose mesophyll, and iko spaces arc larger and more numerous. 
( c .) 2 layers of closely packed colls similar 1 o those in (a), so that the structure 
of both sides of the loaf is the same, as might be expected in a submerged 
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Fin. 15.— Cotula coronohfotja. 

a. T.S. loaf from meadow, X 55. ft. T.H. loaf from plant gtown in a pot, x 55. r T.H. 
submerged loaf, x 55. d. Surface-view of up])or epuleimih of leaf c, Fig. 9„ 
highly magnified. 

The midrib is smaller, has a more prominent phloem, and the xylem 
elements have not such thickonod walls. There is no seloronehyma. 


Comparison of Plants grown at Canterbury College with those 

FROM TTIETR NATURAL HABITAT. 

The following plants were planted at Canterbury College, some in the 
flower-beds and some in the greenhouse :— 

1. Salicornia australis. 5. Sclliera radicans . 

2. Spergularia media. 6. Cotula dioica . 

3. Apium 'prostratum. 7. Cotula coronopfolia. 

4. Samolus reverts. 
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Thoso were planted on tho 1st April, and tlxeir loaves examined anatomically 
towards the end of Hopt ember. Of those in the open (lowor-bcds, none 
flourished except Ootula conmofifolia; but all those planted in tho green¬ 
house with the exception of tfalicornht grow splendidly. They were plenti¬ 
fully watered with fresh water, but tho greenhouse was not artificially healed 
in any way. 

They wore found to differ in general appearance from plnnis from their 
natural habitat in the following points: (1) They were less compact and 
less stunted in habit; (2) their loaves wore much thinner ; (ft) their leaves 
had a brighter green colour. 

1. Salicornia australis. 

This appeared to die at once, not one little green shoot remaining; but 
it was watered with tho rest, and eariy in October tiny green shoots ap¬ 
peared on the dry stems. 


2. Spergularia media. 

The plants lost their cushion-like habit, and developed long, straggling 
branches, with longer and more flattened leaves. On an average, the 
loaves woxo foux-fifths of the thicknoss of thoso from the meadows. 

Anatomical Differences in Leaf. —There was no decrease in the number of 
layers, though all tho colls of the mesophyll were somewhat smaller. The 
chlorophyll grains were not more numerous, but were larger. The cuticle 
had no markings on its surface, and this was no doubt due to tho fact that 
the plants were not exposed to such strong insolation. 

3. Apium prostratum. 

This species grow very vigorously, and on comparing the leaves, first 
with some which had beeu in spirit since the 1st April, and then with loaves 
of plants which were at about the same stago in the natural habit, it was 
found that their thickness was, on an average, only half that of the other 
two. Sections being examined, it appeared that this decrease in thickness 
was duo not to a lessened number of layers, but to a diminution in the size 
of tho cells of tho palisadic tissue. In all cases the depth of the two layers 
was less than one-third of that of the corresponding layers in those which 
had grown in the channels. The spongy parenchyma was as well developed 
in one case as in the other. 

The midrib showed no decrease in si zo corresponding to the diminished 
thicknoss of tho whole leaf. 


4. Samolus repens. 

(1.) Leaves o/ Plants grown in the Greenhouse .—These on an average wore 
but half tho thickness of those from tho natural habitat. This was due 
both to reduction in the number of palisadic layers, only three being found, 
and to a reduction also in their size. There did not appear to bo any 
increase in the number of chlorophyll grains, 

(2.) Leaf of vm. stricta (fig. 14,, a).—This showed the following differ¬ 
ences from that of the ordinary variety from the salt marsh, though it was 
of the same thickness :— 

Epidermis; The outer walls were not so thick or so distinctly cuticu- 
larised, and the deposit of wax was less. 
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Mesophyll: On the whole, there was less differentiation of the tissues. 
(a.) Palisadic parenchyma—3 layors only, and these arranged less regularly, 
with greater intercellular spaces ; the chlorophyll grains were slightly more 
numerous but not so large, (b.) Spongy parenchyma greatly developed, and 
with somewhat elongated cells. 

5. Selliera radicans. 

The leaves (fig. 15, b) were compared with those on ascending branches 
(fig. 15, a), and wore found to bo but half their thickness, decrease in size 
being due to decrease both in the number of layors of cells and in their size. 
Towards the upper surface, instead of palisade cells there wots 3-4 layers 
of rounded Tather closely packed cells, while beneath there were 5-6 irregular 
layers of somewhat larger rounded cells, with greater intercellular spaces. 
The chlorophyll bodies were not more numerous, but somewhat larger. The 
cuticle was much thinner. 


6. Cotula dioica. 

This species showed very little change, though the leaves weTe slightly 
thinner. There was no decrease in the number of layers, though the cells 
were in some cases somewhat shorter. 

7. Cotula coronopifolia. 

Leaf (Fig. 16, b). 

Epidermis had somewhat thinner cuticle. 

The palisade parenchyma showed only two rows of closely packed colls, 
and in most cases the chlorophyll grains were slightly larger, though not 
more numerous. 

The spongy parenchyma was scarcely so well developed, but had rather 
more intercellular spaces. Probably in the typical halophytic form this 
may be largely developed to form a water-bearing tissue. 

Not too much confidence is placed in theso results, as the decrease in 
thickness in so short a time seems too great to be accounted for by the 
absence of salt in the soil only. Very probably it was to some extent due 
to other external conditions, such as-their being grown within doors and in 
pots. Had this comparison been intended for the chief section of the work, 
time wouM havo been taken to repeat Losago's classical experiment, and so 
to confirm the abovo results. In any case, it must bo assumed that the 
absence of salt in the soil is the principal cause of the decrease in the thick¬ 
ness of the leaves. Then, again, as Losage found during his experiments, 
this docToase is duo to a lessening of the number of the palisadic layers, or 
to a diminution of the size of their colls, or to both. 


General Conclusions. 

In the first place, with regard to the life form and external morphology 
of these New Zealand halophytes, they exhibit, on the whole, the following 
characteristics:— 

(1.) A tendency to adopt a prostrate habit ( Atriplex , Selliera), and to 
present a more or less stunted appearance ( Plagiafithus ). Several explana¬ 
tions havo been put forward to account for this stunted condition. 
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Scliimper (x) attributes it to tlio .superabundance of salt in the soil; 
Warming (v) to an attempt to reduce* the transpiring surface. l)r. (Wk- 
ayno, in his general account of tlio coastal vegetation of the South island 
of Now Zealand, poinls out that iho wind must bo an important factor.* 
r J his norms to be coniirim'd by the fact that those plants of the salt meadows 
which have strayed into the marshes, or occupy the channels and are 
sheltered by the dense* growth of rushes or by the Phujianthm bushes, have* 
discarded to some extent the prostrate habit (r.j/„ Atriplvx, Ht'Mvrn). The 
direction of the prevailing wind is shown by the bushes of PlmjmdhiH. 
which in the more exposed situations an* bent towards the west. It is a 
•well-known fact, however, that excess of light is not. conducive to growth; 
and hero on the salt meadows there is a very bright illumination. May not 
this account, in some degree, for the stunted growrth ? 

(2.) A reduction of the leaves, both as regards number and size (Plwfi- 
emthus). In Salicornia they are entirely absent, wlulo in U'ptocarpm and 
Juncus they are reduced to scab's. This must, bo accounted for, as it 
generally is, as a modification to reduce the transpiring surface. In the 
case of rlagiantkm , however, the wind, again, may be a determining factor 
in tho leaf-reduction, as well as in the adoption of a twiggy divaricating 
habit,. 

(3.) A more or less brilliant colouration, especially in the* autumn, and 
this in plants which are not deciduous (ftkllitra, Cotula dioica). The colour 
here evidently is duo, as Ganong (xi, p. 355) suggests, to the amount of 
salt in the soil. Again, some exhibit a reddish colour, due to the presence 
of anthocyan in the cells (Atriplex, tipvryularia, <&c.). Many theories have 
boon advanced as to the use of this r pigment,, one being that, it acts as a 
screon to the chloroplasts, to preserve them from injury from too intense 
light (vn, p. 282). This would seem a vory satisfactory explanation as faT 
as these halophytes are concerned, fox on the level unshaded salt meadows 
they are subjected to strong insolation. 

(4.) A great thickness of the leaves. This, perhaps, is the most note¬ 
worthy of those characteristics, and will be dealt with more fully under 
anatomical characters. 

(5.) Translnconco of tho loaves (o.f/., Mtiera, Speryularia). 

Some authors (*.<»., lTenslow, and Battandior, whom he quotes) give 
hairiness as a very general character of halophyiio plants; but none of these 
Now Zealand halophytes show any hairiness, except, Atriplex , with its 
mealy tomentum of dead hairs, and ftpergularia, with its sparse covering 
of white hairs, almost invisible to the naked eye. 


Anatomical Ohauaotbrs of tub Leaf. 

Epidermis : In some cases this shows a very much thickened cuticle 
(Lrptocarpus ); but, on the whole, it is not strongly dovolopod. The cuticle 
often has an uneven surface, which in one case (Spcrgulcvria) became smooth 
when plants were grown in pots. In all probability this uneven cuticle is a 
•definite adaptation, to guard the leaf against the effect of the strong insola¬ 
tion. In connection with the epidermis, again, glandular hairs are de¬ 
veloped (Plagianthus, both species of Cotula , Samolus, Spergularia ). These 

* This, of course, chiefly works by its physiological effect in transpiration, loading 
“to death through drying-up of tissues. There is also a meohanioal effect. 
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are baid to function as hydathodes (v). Stomata aro ratheT large, and 
occur on both surfaces. Tins last observation does not lend support to 
the generally accepted view that halophytes exhibit a xorophytic structure. 
Chrysler (xiv, p. 463) also notes the presence of stomata on both surfaces 
in maritime plants. TTowgvot, this may be duo in some cases (f.e., A tri¬ 
plex) to the more or less vertical position of the loaves. Again, in very few 
instances are stomal a sunk beneath the general surface of the epidermis; 
but it would be unreasonable to argue from thits that those plants do not 
show a xorophytic* structure, as even the most typical xerophytes do not 
exhibit every single one of the strictly xerophytic adaptations. 

Mcsophyli shows the following characteristics : (a.) A great develop¬ 
ment of palisadie tissue, a remarkably xerophytic character, resulting in 
the chocking of too rapid transpiration, (b.) A corresponding reduction 
of the spongy parenchyma, (c.) In some cases a development of a definite 
water-bearing tissue (Uotula, coronopifolia, Selliora, and the stems of Bali- 
cornia ). (d.) A great reduction of the intercellular spaces; and no doubt 
to this is due the transluconce of the leaves ; this reduction causes a 
diminishing of the transpiring surface, (e.) In some cases chlorophyll 
grains are few; by experiment it was found that the size ot the grains, 
rather than their number, increased when plants were cultivated away 
from their native habitat. (/.) The vascular system is not particularly 
well dovolopod. (</.) A definite endodormis is almost invariably present, 
as Brick, who calls it the 44 starch-sheath,” found in many maritime plants. 

Origin op the Halophytio Formations. 

Many of the above characters are plainly those of xerophytes, the main 
object boing to reduce the transpiring surface. Cotvla coronopifolia , how¬ 
ever, shows scarcely any of those xerophytic characters, for it has no true 
palisadie tissue in its loaves, and it has largo intorcoUulai spaces in both 
leaves and stem. This latter fact, above all, would lead to file conclusion 
that this plant was primarily an aquatic plant, able to frequent brackish- 
water pools, and that from these it has crept up into the meadows, 
whore it has undergone a few modifications, such as the formation 
of a water-boaring tissuo, to cause it to flourish as it does in its new 
environment. 

Again, Plagianlhus certainly oxhibits characters essentially xorophytic, 
and is of a typo very similar to typical Now* Zealand xerophytes (i.c., 
Voprosmas ), The question to be considered boro is whether its xerophytic 
characters aro to bo regarded as results of a direct adaptation to its present 
environment, or whether, primarily a xorophyio, it found those modifica¬ 
tions which fitted it. for its life as a xorophyto equally useful in its new 
surroundings. If this latter supposition be correct, it may be said that 
these halophytio formations liavo a threefold origin— i.e., from hydrophytes 
(Ootula coronopifolia ), xerophytes, and lastly mosophytes, for many of 
them aro to bo found inland in typical mosophytic formations (Ootula diowa, 
Sdlicra radicans). Schimper, however, defines halophytes as “ salt-enduring 
xerophytes driven to the shore by competition. 55 In any case, we must 
agree that those are very probably “ ordinary inland plants which have 
been driven out of the moro hospitable ground by better-equipped com¬ 
petitors,* 5 and that they " occupy their peculiar station not from choice, 
but from necessity 55 (xtx), for when transferred to ordinary soil they grow 
luxuriantly, while many are found inland. 



Ttanwictions. 


574 


Lettering used in Fimtrks. 


a.s. 

.. air-spaeo 

mat. 

. mesophyll. 

antho . 

.. anthocyan. 

P- 

. pith. 

cam. 

.. cambium. 

pal. 

. palisade parenchyma. 

cent. ey. 

.. central cylinder. 

I>h 

. phloem. 

chlor. 

.. ehlovenehyma. 

pr.h. 

. primary bundle. 

col. 

.. colkmchyma. 

tt. 

. stoma. 

cr. 

.. crvstalB. 

8.C. 

. subsidiary cell. 

cut. 

.. cuticle. 

m'l( r. 

. sclorenohyma. 

endo. 

.. endodormis. 

Hi¬ 

. spongy parenchyma. 

cp. 

.. epidermis. 

nt. 

, st ereom t issue. 

g.h 

.. glandular hair. 

wat. 

. water bearing tissue. 

h 

.. hair. 

///. 

., xylern. 
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Art. LVIII.— On the Glacial Till m Hautapu Valley , Rangtiikei, Wellington . 

By Professor Jambs Park, F.G.S. 

[Mead bifore the Otago Institute , JOth August ,, 1009.J 

1 wisn to bring under the notice of the Society some important evidence 
of ancient glaciation I have recently discovered in the western portion 
of the Province of Wellington. The general geological structure and physio- 
graphical features of this region are as follows :— 

The triangular area lying between the Manawatu Eiver and Wanganui 
is occupied by a gravel drift 400 ft. or 500 ft. thick. Along its inland 
border this drift rests against a series of marine clays of Pliocene age that 
are horizontal or dip gently towards the sea. These clays, which are 
commonly known by the Maori name <f papa,” extend northward to the 
flanks of the Kaimanawa Mountains, along their northern limit skirting 
the upland plains that wrap around Ruapehu. In a few places they are 
intercalated with thin bods of shelly limestone, or contain irregular layers 
of hard calcareous nodules. 

The gravel drift forms the coastal plain, which is now highly cultivated ; 
but north of this the papa country is broken into hills and ridges, which 
are covered with a dense forest. Inland of the forest-bolt, which is forty 
or fifty miles wide and runs parallel with the coast-lino, the country is 
undulating grass land. 

The Kaimanawa Mountains, from 4,500 ft. to 6,000 ft. high, are drained 
by the Rangitikoi River and its tributary the Moawhango ; and the papa 
country, going westward, by the Hautapu, Tuiakina, and Wangaehu, the 
first a branch of the Rangitikoi. These rivers rise in the inland treeless 
country, traverse the forest-covered papa lands, and all, except the Hau¬ 
tapu and Moawhango, flow across the coastal plain, in which they have 
excavated deep channels with vertical banks. The Wangaehu River drains 
the south-east slopes of Ruapehu, from 7,500 It. to 9,000 ft. high, rising 
in the glacier occupying the crater of that mountain. 

Beginning at Waiouru, situated on the inland grass lands, and thence 
proceeding eastward across the ridges dividing the Wangaehu from the 
Hautapu, the hills are found to present the smooth-flowing outlines, trun¬ 
cated crests, and terraced slopes characteristic of glacial erosion. Many 
of the higher hills are domed, while the low hills are hummocky and whale- 
backed in form. At Taihapo the hills are beautifully rounded, coned, and 
domed, and at Mataroa ihero is a fine example of a U-shapod valley. The 
evidences of ice erosion arc also conspicuous both in the upper and lower 
Rangitikoi. 

During a recent examination of this region I also found that a large 
stretch of country, beginning at Karioi, near the foot of Ruapehu, and 
extending across the dividing-ridges into the Hautapu Valley, was covered 
with a sheet of glacial boulder-clay or till. 

The till consists of clays, or of clays mixed with andesite blocks, or of 
andesite blocks containing little or no clay. It is generally unstratified, 
but in a few places layers of boulders are interbedded with bands of clay. 
The boulders range from small blocks up to masses 6 ft. and 8 ft. in diameter. 
They are always angular or semiangular, the latter being the result of 
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weathering. Water-worn material is present in some places, Imt ne\ei 
comprises more than a small proportion ol the mateiia). The number ot 
very large blocks of andesite uu*i eases in pineeedim* down the \alley, iuumm*. 
over 6 It, in diameter being moie plentilnl between Malania and Taihape 
than elsewhere. 

The thickness oi the till varies irom Oft. <o 60 It., so lar as can be seen 
in the road and railway cuttings, but it may possibly exceed 00(1. In 
many places the till rests on the summit of hills 600 It. and 100 It, above 
the floor o[ the old glacial valley, and in these situations it is impossible 
to determine the actual thickness. 



Jfarioj Lnsin, drained hy Wangaehu /?• 

I PV<diatJru 

| - - Mnutapu watershed - 

i' or //// i 

Pliocene days or p*p<t:~j: zz£ 


h 


• 4-5 miles - 


ftangtiikci ft 



Km. 1 .—-Section nitoM KiAPimu across Kauioi Basin, imunnii nv Wvmjauiiu 
Hi vwit, to Haniutikki Vuaan, showing DisrimnmoN ok OlaoiyIi Till. 


On the Karioi side of the divide the till is mainly composed of days; 
but on the Waiouru plateau, at a height of 2,660 it. above the sea, andesite 
blocks arc in places present in large numbers. 

From the 2H-mile mark onward, passing down the Ilautapu Valley, 
blocks become more and more abundant until Taihape is reached, beyond 
which the clays predominate. 

As measured along the railway-line, the till extends down the Ilautapu 
Valley for a distance of some twenty-six miles, ending near TJtiku at a 
height of 1,220 ft. above the sea. Altogether the andesite blocks at the 
southern limit of the till have travelled some forty-five miles from their 
source at Ruapehu. The width of ground over which they are spread, so 
far as the clearing of the forest will permit examination, is found to vary 
from two to five miles. 

Good sections of the till are exposed in the shallow railway-cuttings a 
short distance west of Waiouru Railway-station, and in the deep cuttings 



Fig. 2.—Section op Railway-cutting South ok Taieate. 
a. Glacial till. 6. Marine Pliocene clays, or papa. 

between Turanga-a-rere and Utiku, mote particularly at 1 mile 60 chains 
south of Turaaga-a-rere, and also at four and five miles south of that place. 
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The Hautapu Valley is divided from the Wangaehu River, which drains 
fche south-east slopes of Ruapehu, by a ridgo of hills that rises from 400 ffc. 
to 900 ft. above the Kanoi Flat. It is over this divide that the andesitic 
material has been transported by the ice radiating from Ruapehu. 

There was, it would appear, a differential movement in the Ruapehu 
glacier, the bottom stream of ice flowing south through the Karioi Basin 
and thence along the Wangaehu Valley towards the sea, the upper and 
greater stream Sowing south-east across the divide into the Hautapu 



O/acia/ andesitic till. 



Fig. 3.—Map showing Dibihibution of Glacial Till in Hautapu Valley. 

Valley, carrying a load of andesitic debris which it spread over an area of 
200 or 300 square miles. At all points the till rests on a deeply eroded 
surface of the marine Pliocene clays, covering hills and hollows alike along 
the course of the old glacial valley, the direction of which can easily be 
traced from any high point of view. 

The Rangitikei glacier flowed southward from the Kaimanawa Moun¬ 
tains and Ruahine Range, and by its superior mass deflected the Hautapu 
19—Trans. 
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glacier westward Inwards the Turuluiiu. The KmiiMuuwus and Ituahinc 
Ranges are composed ol argillite and mvyuacke, lienee the Ibuimlikei 
glacier, until it met the Hautapu ula< ter near l tiku, earned oulv argillite 
and greywacke bouldeis. 

In the Manawatu dish id, t-iie fluvio glacial toa^lal drill is < mn posed 
mainly of greywacke ; and in the Rangitikei area, ol givwvacke witli a 
sprinkling ol andesitie material, lining westwaid, the andesitic material 
becomes more and more abundant, until at \\aii»aiuti it lornis the balk 
of the drift. 

The andesilic glacial drift in the Ilautapu Valiev was first discovered 
by mo during the progress ol mj geological re< onnaissanec 1 of the Mam 
Trunk Railway route in 1880 87 ; but on aeeount ol the dense lorest 1 was 
unable at that time to determine wind her the boulders were connected 
with some local volcanic* centre or derives! from Ruapehu. 

The construction of roads and railways has now enabled me to deter¬ 
mine tho true character of the deposit ; while the clearing ol the lorest 
has revealed the glaciated outlines that were then hidden from \ie\v under 
a mantle ot almost impenetrable vegetation. 

Ruapehu lies in latitude *TJ 1 If/ M. that is, 1 ttt)', or 100 miles, further 
north than Boulder Lake, in Uollingwood, the most northerly point at which 
evidence o£ ancient glaciation is known in the* Mouth Island. The latitude 
of Boulder Lake is about 10° 45' M., and of Wellington Harbour 11° 7' 8. 

The manner in which glacial drifts were deposited or formed by glaciers 
is always diflicult to explain, on account of tla* extremely variable character 
of the deposits. The most satisfactory explanations are always open to 
doubt. The Hautapu drift is too widespread and variable to be described 
as a terminal or lateral moraine, and I am inclined to think that it must 
be regarded as a bouklov-clav or till formed mainly of interglacial debm 
deposited by the Haufcapu glacier as it retreated to its centre of movement 
at Ruapehu. Much material would become in a measure infraglacial when 
the upper stream in which it was imbedded flowed over the divide into the 
Hautapu Valley. Besides andesite blocks, tin* drift in places contains 
angular masses of shelly limestone, sandstone, and calcareous nodules 
derived from the Pliocene series over which the ice crept*. 

The marine-clay series on the denuded surface of which the till rests has 
always been grouped in the Wanganui system of Pliocene age, which there¬ 
fore limits the New Zealand glacial period to the Pleistocene 1 hat is, the Now 
Zealand ice age was synchronous with that oft he Northern Hemisphere, 

Ruapehu attains a height of nearly ( .) } 2<X) ft. It carries permanent 
snowliolds, and its great crater-basin is filled with what may be termed 
a summit glacier, or icefield, lu the Pleistocene this mountain we. a 
centre of dispersion from which glaciers radiated into the Rangitikei, 
Wangaoku, Upper Wanganui, and Upper Waikato, tho glaeior in the last 
flowing into the Taupo Basin, through the Rangipo Resort. 

With respect to the glaciation of the North Island generally, 1 think 
it probable that further research will load to the discovery of evidence in 
many other placos—notably at Newtown, Karori, and Johnsonvillo, in the 
vicinity of Wellington ; in the Wairarapa, near tho Tararuas ; and on the 
east side of the Ruahine Range—notably in tho neighbourhood of Woodville, 
and east of that towards the sea, 


*X Park : Reports of Gool. Bxpb, 1880-87, p. 69. 
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Fig. 4 —Geological Sketch-plan showing Posttton of Glacial Till South of 

Ruapehu. 


19*—Trans. 
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Notr.—R arlv in March, 1910, Mr, A. Hamilton repotted the occurrence 
of n great andesitic-boulder deposit l>et\\oe» the Wainmrino Plain and 
Rnuritnu, on the Main Trunk Railway, Later in the same month 1 examined 
tins area, and found Unit the western limits of the Wainmrino Plain were 
occupied or fringed by a crescent -shaped chain of morainic hills and ridges 
rising from 50 ft. to 200ft. above the level of the plain. This morainie 
mound stretches from the Mannganui a te no. on the wed side of Ruapehu, 
to the Upper Wanganui, it distance of over tweuh miles. Its breadth 
varies from two to four miles. On the railway route it ends near Raurimu, 
where it is covered wit.h a heavy drift of pumice. The Main Trunk Railway, 
whore it crosses the Wainmrino Plain, runs alomj the foot ol the moraine 
for some miles, Further north the railway traverses an andesitic drift 
between Oio and Owhango. 

North of Wainmrino Station the railway pusses through the morainic 
chain for several miles, descending to Raurimu by a series of sharp loops 
which are known as the “ Spiral.” In this portion of tho line the structure 
of tho moraine is beautifully exposed in miles of deep cuttings. The material 
is seen to consist of a tumbled mass of large and small angular andesite 
blocks mingled with reddish-brown clay and rock-rubble. 

Water-worn material is absent or rare in the morainie hills traversed 
by the railway between Waimarino ami Raurimu ; and it is only when the 
line passes into the eourse of the old glacial valley of the Upper Wanganui, 
south of Oio, that the andesitic-boulder formation as exposed in the road 
and railway cuttings is found to contain a proportion of water-worn gravel 
and boulders. 

Tho Waimarino moraine is a typical example of a terminal moraine. It 
was obviously formed by the confluent glaciers descending from the west 
side of Ruapehu, Nganruhoe, .and Tongariro. 


Art. LIX. — Further Notes on (he (Uaeiation of the North Island of Nm 

Zealand. 

By Professor Jamkh Park, K.U.H, 

| Read hejtm tho Otago In*tUut(, 7 th tnetmhn, ICON. | 

In tho month of November last, accompanied by Mr. A. Hamilton, 
Director of the Dominion Museum, I made a further examination of tho 
great andesitic glacial drift in the lower Jlautapu Valley, already described 
by me in a paper road before this Society in August of tho present year. 
The primary object of our visit was to obtain photographs of the glacial 
deposit, and in this we were fairly successful, although the weather-con¬ 
ditions were not as favourable as could be wished for. 

A small patch of the andesitic deposit is seen in the railway-cutting a 
short distance west of Waiouru, and a pile of andesite blocks lies on the 
coach-road to Taupo, about three miles from Waiouru; but it is only when 
we reach the edge of the forest-belt, near Turanga-a-rore, that tho glacial 
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deposit becomes so well developed as to attract attention. From Turanga- 
a-rere southward to a point half a mile or so past Taihape the andesitic 
material is almost continuous, being particularly conspicuous in many of 
the deep railway-cuttings, and along the coach-road that follows the Hau- 
tapu Valley. 

A very line section o£ the andesitic till is exposed near the 250-mile post, 
about a mile south of Turanga-a-rexe Railway-station. At this place the 
railway-cutting passes through the glacial drift for a distance of 15 chains, 
exposing at one place a face 40 ft. high. 

The andesite boulders are mainly angular, semiangular, or partially 
rounded. They range from a few inches up to over 10 ft. in diameter. 
And in this cutting there are also seen large angular masses of soft 
Tertiary sandstone mixed with the andesite blocks. The spaces between 
the andesite rubble are filled mostly with gritty clays, sandy material, and 
small pieces of andesite, mixed with a small amount of water-worn pebbles 
and small boulders. The general appearance of the deposit is well shown 
in Plates XLV, XLVI, and XLVII. 

Many of the harder andesite blocks present smooth polished surfaces 
on one side. These surfaces are sometimes undulating or rounded, and 



&SSW 


-XT- 


Frtj. 1 . — Section of R cutting at One -quarter Milk past Hautapu Palls. 

a . Pliocene Handy clay*. b. Glacial drift. 

sometimes perfectly flat. The polished surface of one boulder presented 
very distinct stria*. 

At the south end of the big bend, about throe miles south of Turanga-a- 
roro, at a point immediately opposite the Hautapu Falls, the andesite till 
crowns the hills to a height of 300 ft. above the floor of the valley. Over¬ 
looking the falls there is a nest of large andesite blocks, one of which 
measures 8 ft. by 6 ft, by 6 ft., and another 9 ft. by 7 ft. by 6 ft., the weight 
of the last being about 27 tons. These blocks are large irregular-shaped 
masses, with one side well polished. A group of these blocks is shown in 
Plate XLVIII. 

It should be noted that the masses of andesite that lie on or project 
above the surface often show a tendency to assume a more or less rounded 
shape, through the process of spheroidal weathering which so commonly 
affects rocks of a basic or semibasic type. 

The surface of the Pliocene clays on which the till rests is generally 
deeply eroded; and in many places it has been excavated into grotesque 
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forms, as shown in tig. I, wliem the soft clay is undercut, and in Plate XLIX, 
where a sharp spine-like point of (‘lay projects into the overlying till. 

At the north end of ihe tunnel near the 2512-mile post there is a tine 
exposure of the glacial deposit in a cutting about 8 chains long. Here, 
as at the 250-mile post, the andesite blocks are mingled with many large 
angular masses of soft Tertiary sandy clay torn from the adjacent bed-rock. 
These masses of soft sedimentary material are quite angular, and so wolt 
that they could not have withstood even for a few yards the pounding 
action of running water; hence wo are forced to conclude that, they now 
lie in the places whore they wore dropped by the ice. 

At the 252$-mile post there is a deep cutting in which the andesite till 
is seen to overlie unconformably a series of stratified (days, sandy clays, 
and loose gritty tuff-like beds composed of andesitic material, the exposed 
thickness being about 50 ft. This stratified series is obviously of fluvio- 
glacial origin. At its base it contains a taporiug lens of fhiviatile drift ( h ), 



a. Pliooone marine days (papa), 6. Andenilo gravel. c. Handy clays with tuildiko 
andesitic beds. d. Olayoy bod*. c. Irregular deposit <>r conrwr andesitic grit 
intercalated in sandy beds, /. Glacial boulder rubble or till, g. 'Yellow days. 


the greatest thickness of which is 5 ft. The whole series is intersected by 
a number of very distinct faults, some of which are shown in fig. 2. 

The faulting took place before the deposition of the upper andesite 
rabble drift or till, as shown by the circumstance that the till rests uncon- 
formably against the faulted ends of the stratified beds. Moreover, the 
faults do not affect the till in any way. 

This evidence is of great importance, as it clearly points to the existence 
of two phases of glaciation in the North Island during the Pleistocene. This 
section is shown m fig. 2 above and in Plate L. 

The glacial till is well exposed in the railway-cuttings between the tunnel 
at 252$ miles and Ngaurukehu Siding, and between Mataxoa and Taihape. 
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South of Matnroa the glacial till rises on to the summit of the ridges 
bounding the Ilauiapu Valley, at many places lying at an elevation of over 
2,000 ft. above the sea, or from 800 ft. to 1,(.KX> ft. above the floor of the 
valley. 

Near Mr. W. Shewan’s house, about two miles south of Mataroa, there 
is a perched block of andesite measuring lift, by 0-5 ft. by 6 ft., and 
weighing over 30 tons. 

At Mataroa quarry the andesitic till is seen resting on a iluvio-glacial 
drift that occupies a gulch in the young Tertiaries. This gulch is obviously 
the gutter or channel in which the subglacial river ran. In Scotland the 
bouldcr-clay is frequently found resting on fluviatile drifts lying in ancient 
valleys. 

The MalaToa drift is mainly andesitic, but there arc also present many 
partially rolled blocks of the harder calcareous sandstone that occurs in 
nodular form in the blue clays. These blocks are very numerous at the 
base of the drift; but they also occur scattered throughout tlio whole mass, 
which is rudely stratified, and ifi places shows current bedding. 

The andesitic till is strongly developed around Taihape, more especially 
on the west side of 1 he Hautapu Valley. Plato LL shows the drift lying 
on the hillside near Taihape Ilailway-station. 

A mile below Taihape, and at many places on both sides of the gulch 
in which tho Hautapu River flows, there are many fine exposures of tlie 
re-sorted andesitic gravels formed by the Hautapu River when it ran at the 
higher flood-level. These gravels can bo traced southward almost con¬ 
tinuously to the junction of the Rangitikei River. Here and there they 
form high-level terraces along tho course of tho river, their upper surface 
marking the ancient flood-level of the river. They do not riso above the 
1,150 ft. contour, aud doseend by a gentle gradient to the junction of the 
Rangitikei River. The material is mainly andesitic, and there is no diffi¬ 
culty in distinguishing it from the glacial till, which consists of largo masses 
of andesite sol in a clayey and sandy matrix, and forms a shoot on the 
spurs and ridges above the 1,450 ft, contour. 

I have elsewhere described the Hautapu andesitic deposit as a boulder- 
day or till of glacial origin, and my more extensive examination in November 
last, in the company of Mr. Hamilton, has more than confirmed my earlier 
conclusion. 

For the first twenty-five miles nearest Ruapehu the deposit consists 
almost entirely of clays or sandy material containing blocks of andesite 
sparsely throughout it. About a mile and a quarter north of Turanga-a- 
rcre andesite boulders are numerous and small in size ; but going down the 
Hautapu- -that it is, further from Ruapehu, the source of tho andesite— 
the blocks become more and more abundant, aud also of greater size, until 
we reach the ridges between Mataroa and Taihape, whore wo find masses 
ranging up to 30 tons in weight perched at a height exceeding 2,100 ft. 
above the sea, at a point over thirty miles from their source at Ruapehu. 
On Mataroa Hill the blocks lie at about the same height as that of the divide 
between the Wangaehu and Hautapu watersheds. 

There is no agency but glacier-ice known to science competent to tear 
huge masses from their parent rock, transport thorn over a divide into 
another watershed, and scatter them in a sheet over an area of several 
hundred square miles in extent, at their extreme limit over forty miles 
from their source. And, as previously noted, the greatest development 
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I made* a <urcful examination ol this to.iMal dieii m 
18H7 and iumin in I8N8, and on lhe.se nn.iMuiis satihticd 
myself Unit it wan not an uplifted manna platform of 
erosion. 

Maritime 1 platforms mv dislimnnshed b\ their nniiorn. 
height and a uniform shelving gradient towaiihi I In* mm, 
The r IVru\\hiti almll varias tonally m heiylil, and itHHurf.ua 
is undulating 

At the tuna of m\ aarliai* avaminatioiw I unable t<» 
find a satisfuetory solution oi Ilia origin of thin eonstal 
terrace; hut. I now think that an hashed or glu* ier flowing 
111 rough the depression occupied by Cook Strait, would lie 
able to oxeavato lha fringing platform \va muv see. 

The Torawhiti shelf has a singular raHamhlanaa to t ho 
Crown Terrace, a glaciar platform that iriuuestho north side 
oltha Arrow Basin, intha Wakatipu region. 

Aftar passing Capo Torawhiti, Maim Island in naan lying 
at the antraueo to Pori run Harbour. This island is Hat- 
topped, Hh shape baing almost, idanthal with that, of the 
flat ice-shorn islands in Lake Wakatipu. 

try r 

Put. 4.—Huowtnu Mam Tsi.vnd, as hkks kkou Hook Kriuir. 

Passing over to Queen Charlotte Sound, wo find that the 
long, narrow, descending spurs that separate the numerous 
arms or inlets that open out of the main sound are worn 
down into long, tapering wedges, the crest of which, at their 
lower end, is frequently truncated and terraced. 



Fro. r>.— *tiitowmo Wkjmk-hiivpkd Nairn sio'Mt vhnu Ahmh ok 
tum Ska in Quhhn OiiauiiOTTM Sound. 

These wedge-shaped spurs are quite a conspicuous feature 
in the land forms. They have a curious resemblance to the 
tapering spur lying between the two arms of Moke Lake, in 
the Wakatipu district. 

Proceeding through the sounds towards Cape Jackson, wo 
pass Jackson’s Hump, which, whether viewed from the oast 
or the west side, is seen to be a perfect dome. This well- 
known landmark is situated on the narrow peninsula on 
he extreme end of which lies Cape Jackson. 



Fig. 6,^-Showdtg Jackson’s Hum?, vikwhd xrom thk East Nidjs. 
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Many of the spurs that project into the sounds are sharply truncated 
in the manner shown in fig. 7, below. 



Fit . 7. --SuuwrMj PitoriLb ok Trim Ari.u iSeim in Qi lln Cji tiiumu Soum). 

Besides being truncated on the crest, the ends of the spurs are some¬ 
times terraced with a succession of rock shelves. A good example of this is 
seen at the north-east end of Chut wood Island, which is passed before reach¬ 
ing the French Puss. 


A7T 
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Fro. 8 . — Niiowim, Tuiunrun End ok Ohatwood Isiand 


Betwe*»n flu 4 French Puss and Nelson there is the Lion Island, which 
presents the characteristic appearance of an ice-worn surface. 



Fro, 0.—tiicowiNu JLaon Isjanl>, between Cable Bay ano French Pash. 

To the south-east of Neisou we have Saddle Hill, with its twin domes. 
Sugar Cone, and other hills nearer the town, the smooth outlines of which 
are strongly suggestive of ice erosion. 

At the Port Hills, Nelson, there is a thick deposit of gravel, sand, and 
clay, rudely stratified. This deposit rosts on a highly denuded surface of 
the Miocene Tertiaries, forming the front of the Port Hills, and is faulted 
and tilted at various angles. Jt is mainly composed of grey wacko and 
granite, both derived from the neighbourhood of Maokio’s Bluff. It is 
quite clear that this drift at one time extended continuously from Nelson 
across the mud-flat to Wakapuaka. Its removal from this area is the 
work of the Maitai River, 

The Nelson Boulder-bank is mainly composed of groywacke and granite 
boulders which have been derived from the great Wakapuaka drift, a por¬ 
tion of which, as wo have seen, still Tomains at tho Port Hills. In other 
words, the Boulder-bank is composed of the re-sorted material oE tho groat 
drift being piled up in its present form by the action of the sea-currents 
on the one side and by the Maitai and other streams that enter the bay 
on the other side. That this drift came from the north-east is proved by 
tho character of the material. Tho material is fluviatile ; but the existing 
rivers run transversely to the course of the river that must have trans¬ 
ported it to its present place. This ancient river must have flowed from 
the direction of the French Pass. Tho question is, Was this ancient river 
connected with the Cook Strait glacier ? 

The Moutere gravels are composed of greywaoke, and can be traced 
continuously from the shores of Golden Bay to the Hope Saddle. They 
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are obviously a ilmio-gUcial dnlt, tamed forward by the ri\er that drained 
Rotoiti glacier. 

A great ilirvio-uUn ial drift covers the terrace land and mountain-dopes 
in the A ore re dust rut. Collmgwood. This drilt can be traced from sea- 
level on to the crest of the ridges I rout mg Golden Bay, being found as a 
thin covering up to a height of B,00<) it. above the sea. Tin- tluvio glaual 
origin of this drill was first recognised by Dr. Bell during his survey of the 
Parapara district in 1907, 

Tkvnichesmoatonnws* rock-basins, and moraines at Boulder Luke, Colling- 
wood, have already been described by Dobson, Bell, and m\selt, and require 
no further relereiu e here. 

The crest of the Whakamarama Bunge, near Colling wood, has been iee- 
shorn into many beautilul raches moutonnees and domes, and in the drift at 
the foot of the range there are many striated and polished boulders of groy- 
wacke. Granite bouldors are plentiful, but none of them show iee-Mriie. 

The evidence showing that glaciers dost ended to what is now sea-level 
in the vicinity of Cook Strait is very strong, and when taken in conjunction 
with the glaciation of the Rangitikei Valley would seem to prove that the 
greater portion of the South Island and a largo portion of the North Island 
was glaciated in the Pleistocene. A single bit of evidence might, be open 
to doubt, but when all the evidences arc* strung together they become cul- 
minative. The evidence obtainable in Otago, Southland, Canterbury, 
Nelson, and Wellington would seem to afford conclusive proof that the 
Pleistocene glaciation attained a greater magnitude than hitherto sup¬ 
posed. 

Note.'—S ince the above was written 1 have found that great piles ut 
morainic debris occur near (’ape Campbell, at the mouth of Kekerangu 
River, and near the mouth of Shades Creek, all in Marlborough, The material 
consists mainly of silts, clays, sands, gravels, and boulders, mingled with 
huge angular masses of Saurian sandstone, Amuri limestone, and enormous 
masses of fossiliferous sandstone and clay rock derived from the Awatero 
formation. These moraines are fully described elsewhere. It may, how¬ 
ever, be interesting to note here that the masses of iossiliferous clays, sand¬ 
stones, and silts belonging to the Awatere formation arc altogether foreign 
to the Kekerangu and Shades Creek areas. Where the parent rock was 
situated is not known. 
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Art. LXI. Th Gnat Ire Ayr of Nnv Zealand . 

By Professor James Park, F.G.H. 

[It* ml hi fan l fa Otmjo Institute, 22 nd tit fit tuber, 1909.] 

New Zealand geologists and physiogiaphers have always agreed that 
then 1 was a period ol intense refrigeration in the South Island in very 
late Tertiary times, and all have agreed that this refrigeration was caused 
by an elevation of the land. There has, however, been some disagreement 
as to the extent and date of the glaciation caused by this refrigeration. 

With respect to the extent of the glaciation, Mr. J. T. Thomson and 
Sir Julius von Haast maintained that the whole of tho South Island was 
covered with a continuous ice-sheet; while Sir James Ilector, Captain 
F. W. Hutton, Mi*. A. McKay, and Mr. W. T. L. Travers held the view 
that the main Alpine divide was occupied by an immense icefield from 
which gigantic glaciers descended to the sea on the west coast, and on the 
east coast reached the Canterbury and Southland plains. The glacier 
which occupied the Taieri Basin front near Dunedin to the south of Milton 
was admitted by Hutton to have crept over the coastal hills to tho present 
coast-line. In the late “seventies” Haas! modified his first view as to tho 
extent of the glaciation. Up till the year 1907, but without having made 
any special review ol the evidence, I gave a general support to the cor. 
tention of Hector and Hutton. 

Tho Glacial period of New Zealand was beliovod by Hector, Haast, and 
McKay to have taken place in the Pleistocene—that is, contemporaneously 
with the Ice Age of the Northern Hemisphere. Hutton, on the other hand, 
placed it at a somewhat earlier date—that is, in the Pliocene; but in my 
review* of the “ Marine Tertiaries ” of Otago and Canterbury I showed 
that the Greta and Awatore beds of the South Island were older Pliocene, 
and not Miocene, thus removing Hutton’s difficulty as to the Post-plioceno 
glaciation. 

During the progress of my geological survey of tho Wakatipu regionf 
in the summer of 1907 8, among new evidences of glaciation I discovered 
that the mountains on the north-east side of the lake were covered with a 
stony boulder drift up to tho height of 4,000 ft., mainly composed of 
erratics transported from the Livingstone Mountains, and that the moun¬ 
tains were ice-shorn and cut into shelves up to a height of 6,500 ft. above 
the sea. As a result of my observations, which are fully recorded in my 
bulletin on the Wakatipu district, I estimated that during the glacial 
period the icc formed a continuous sheet that stretched over the greater 
part of tho South Island, in the Wakatipu Basin attaining a thickness of 
over 7,400 ft. In support of my contention that the ice-sheet reached 
the sea on the east coast, I referred to the glacial boulder-days near 
Dunedin, the glacial drift overlying the coastal hills between the Taieri 
Plain and the sea, and the loess at Oamaru and Timaru. 


* J. Park, Trans. N.Z. Inst,, vol. xxxviii, 1904, pp. 536 and 547. 
t J. Park, “ (ioology of Wakatipu Area,” Bulletin No. 7 (New Series), N.Z. Geo¬ 
logical Survey, 1909* 
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I ascribed the cause of the glacial period fo an elevation of the land, 
which I estimated at not less than 3,000/1,. Previewing all the evidence, i 
expressed the opinion that during! he period ot maximum elevation it was 
not improbable that the polar ico-shoel reached as lar north jus New Zealand. 

In my presidential address* to the Otago Institute in May, 1909, i 
reviewed the evidence submitted in my odicial report, and reallirmcd my 
belief that the glacial period of New Zealand wa> Pleistocene, and in all 
respects parallel with that of the Northern Hemisphere. And, arguing 
from the evidences of glaciation in the Auckland, Campbell, and other 
islands lying south of Now Zealand, in Tasmania, and in Houlli America. 

I hazarded the opinion that all the land-areas in the Southern Hemisphere 
up to corresponding latitudes wore glaciated at the same time as New 
Zealand, I further suggested that during this gioat soul hern Leo Age there 
was probably an invasion of the Antarctic* icc-shcet, in the same way as 
in the Glacial epoch of the Northern Hemisphere there was an advance 
of the Arctic ice-shoot. 

A close scrutiny of the topographical /cultures of those portions of 
Southland, Otago, and Canterbury lying on the east side' of the axial divide 
discloses evidence on all hands that the present configuration of the surface 
has been moulded by ice erosion. 

The slopes and summits of the Hector and Eyre Mountains, overlooking 
the South Arm of Lake Wakatipu, are ice-shorn up to a height of 5,500 ft., 
the smooth, flowing outlines of the former in particular standing up in 
conspicuous and striking contrast to the sharply serrated and rugged 
summits of the adjoining Remarkables, that stood above the surface of 
the Pleistocene ice-plateau. 

The Wakatipu region was the centre of movement of the ice-sheet 
which flowed southward across Southland and eastward across Otago, the 
track of the ice being plainly marked in a thousand places. 

The smooth, flowing contours, dome-shaped summits, truncated spurs 
and ridges, and U-shaped valleys that are so well developed in the Waka¬ 
tipu district can be traced from the [rector Mountains, opposite Kingston, 
across the Hokonui Hills to the Southland Plain, from which rise the Bluff 
Hills, themselves merely gigantic ice-shorn roclm moulonnecs. From the 
Upper Nevis, Nokomai, and Mataura the same smooth, rounded outlines 
can be followed eastward to Gore, and thence northward to Otago Pen¬ 
insula, without a break except where recent fluviatilo erosion has modified 
the glaciated surfaces. For example, near Athol the Mataura River and 
its branches have eroded deep V-shaped channels in the older glaciated 
slopes; and so sudden is the change from the smooth, rounded contours 
to tho characteristic tent-shaped ridges and V-shaped valleys that the 
contrast but serves to emphasize the startling difference that exists in land- 
forms modified by ice and by running water—a difference so fundamental 
and conspicuous that it needs not tho trained eye of the topographer to 
discern it. 

Sir Archibald Geikie, in his charming book on the “ Scenery of Scot¬ 
land,” when discussing the origin of the smooth, rounded outlines of the 
Scottish mountains, asks the question, “ What agency other than ice is 
capable of producing these forms ? ” t The ice-worn outlines have been 
traced down to the present coast-line between Southland and Dunedin. 

* James Park, “ The Physiography and Glaciation of Otago,” Otago Daily Tmes t 
12th May, 1909. 
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And it may be as well at this point to inquire what other evidence we have 
that the ice-sheet reached thus far eastward. 

At Munro’s Gully, Blue Spur, and Weatherstone’s, in the lower Clutha, 
there is a thick deposit of fluvio-glaeial drift resting on a mica-schist floor. 
The drift is mainly composed of rounded boulders of uroywaeke and angular 
masses of mica-schist. The greywackos are erratic, and must have been 
transported from a distance,. The mica-schist is local. Hutton thought 
that the parent source of the greywacko was the Tapanui Range, lying 
some twenty miles to the westward; and in this surmise I think ho was 
probably right. 

The well-known Taicri Moraine forms the front of the coastal range 
lying between the Taicri Plain and the sea, extending from Mount Misery, 
south of Milton, to Allanton, a distance of twenty-five miles. It attains its 
greatest development between Waihola and Otokaia, where it foTms hills 
varying from 250 ft. to 700 ft. high. 

It is easily divisible into two unequal parts—namely, an upper and a 
lower series. The upper division is mainly composed of coarse angular 
fragments and blocks of semi-metamorphic mica-schist, mingled with gritty 
silt and a certain proportion of semi-rounded schistose gravel. Tlio whole 
mass is partially consolidated into a brocoia-couglomerato. The pervading 
colour is light red. 

The thickness of thin division is some 450 ft. in the upper portion of 
it there occur many masses of schist ranging from 6 ft. to 12 ft. in diameter. 
Those are perhaps more abundant behind Waihola and Henley than olsowhere. 

The whole of the material shows a certain rude stratification that can 
be easily distinguished along the bank of the Taieri River and in the high 
slips near the crown of the hills behind Henley Inn. 

The lower division comprises tho main portion of this glacial drift. It 
is beautifully exposed in the road-cuttings that follow the north bank of 
tho Taicri River from the bridge at Henley to the upper end of the gorge. 
It consists of a great succession of rod clays, gritty and sandy olayB, and 
beds of woll-waterworn gravel that commonly contain a largo proportion 
of small angular fragments of mica-schist. In a few places there are beds 
of angular masses o[ rubbly schist in which many blocks are over a foot 
in diameter. 

Tho whole of tho material is well stratified, and diagonal bedding is not 
uncommon. The dip is towards tho north-north-west for a distance of 
two milos, at angles varying from 10° to 33°. Tho mean angle is not less 
than 16°, giving an apparent thickness of over 3,(XX) ft. At Cotter’s Gully, 
and also opposite Crab Island, there is a distinct steeping of tho inclination 
of the beds, which, taken in conjunction with the long lines of escarpment 
on the south side of the river, may bo taken to indicate faulting. If the 
suggested faulting has taken place to such an extent as to cause the repeti¬ 
tion of the beds, I estimate that the thicknoss must in any case exceed 
1,000 ft. But 1 wish to make it clear that it was the extraordinary 
apparent thickness of the bods that first suggested repetition rather than 
any physical appearance of faulting, of which thero is no satisfactory 
evidence. I wish further to say that Sir James Hector,* in his diagram¬ 
matic representation of this section, shows a continuous dip from the upper 
end of the gorge to the summit of the coarser upper member of the series 
facing the Taicri Plain. 


* J. Hector, Rep. Geol. Exp., 1890-91, p. lx. 
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Hector 1 and MtKayf found tho Taieri glacial bods so well blratified 
that they placed them in the brown coal aeries ol Lower Terturv age. The 
bettor opportunity for examination now given along the new load following 
the ninth bank o| the Taieri, described above, shows that then* is no 
evidence to justify this correlation. 

South oC Waihola and north of Allanton the glmial material dwindles 
down to a thin sheet that towaids its outer limits in the south is repre¬ 
sented by only a few scattered blocks of basalt. Passing eastward towaids 
the sea, the eastern limit of tho svncluie rests against a highly denuded 
surface of the mita-belust. To what distance the glacial drift fonnerly 
reached m this direction it is impossible to say. All that now remains oi 
it is a thm sheet of gravel and clay that appears here and there on tho hill¬ 
tops fronting the sea. 

[Note. —Hutton, Hector, and McKay have recorded the Taieri Monune 
on tho hills overlooking the Tokomairiro Plain. Last duly, Mr. A. Gordon 
Macdonald, B.E,, and 1 traced it to the north bank ot the Tokomairiro 
River; and since then Mr. Macdonald has pointed out that the front ot 
Mount Misery up to a height of 1,000 ft. abovo the sea is covered with n 
thick deposit of glacial morainic drift. 1 have lately verified this further 
extension of the Taiori Moraine.] 

Briefly stated, wo liavo in. tho Taieri Moraine a glacial deposit varying 
from 0 to 1,500 ft. or more in thickness. The upper layers, 450 ft. or 
460 ft. thick, arc composed of coarse, angular, and gravelly drift ruddy 
stratified ; the lower and major portion, over 1,000 It. thick, consists ol 
well-stratified silts, sands, and gravelly drift. Tho deposit can bo traced 
over a distance of nearly twonty-two miles in length, and over a width 
varying from one to three miles. 

The Taieri glacial deposit is, according to Dr. Marshall, the terminal 
moraine of a glacier that flowed across Central Otago, entering the Taieri 
Basin from the west. The beautifully glaciated slopes of the mica-schist 
uplands lying immediately west of tho Taiori Plain, and the domed summit 
of Maungatua, boar eloquent witness ol tho path of this ancient ice-shoot; 
but I cannot agree that the moraine is terminal. At any rate, it boars no 
resemblance to such typical ancient terminal moraines as those at Clyde, 
Lower Kawarau Gorge near Cromwell, Kingston, Von, Waitaki, Jjakos 
Guyon, Tennyson, iiotoroa, Rotoiti, and Brunner. -Nor can I find in tho 
literature of glaciation a reference to any tormina! moraine consisting of 
such an assemblage of stratified deposits, 

Tho terminal moraines of ico-shoets consist of tumbled masses of rock 
dumped over tho face of the ice, and seldom show the sorting of Uuviatile 
action. The terminal moraines of valloy-glacicrs, on the other hand, often 
show rude sorting of the coarser matter, eSed^oi by the river issuing from 
the bottom of the glacier, the muds and finer material being generally 
carried away in the flowing stream. But from first to last the tumbled, 
angular, unsorted material predominates. 

In the Taieri Moraine the finer material forms 80 or 90 per cent, of 
the whole deposit. It is well stratified, and the stratification can bo 
traced over a length of twenty miles. Subglacial and fluvio-glacial agencies 
alone seem competent to account for the formation of this pile of bedded 
glacial drift. 


* J. Hoetor, Rep. Geol, Exp., 1800-01, i>. lx. 
t A McKay, U , p. 45, 
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L have described the Taieri glacial deposit as a ground-moraine, as 
opposed to the view that it is a terminal moraine* Dr. Marshall* chal¬ 
lenges this conclusion, asserting that a boulder-elay or ground-moraine is 
relatively thin because lormed between the ice and flic bed-rock, whereas 
the Taieri Moraine is, he says, at leabt 700 Jt. thick. In making this state¬ 
ment he would neeni to have I alien into an oiror* The thickness of 
boulder-clays, as recorded by eminent geologists, proves conclusively that 
such deposits are not relatively thin, but, on the contrary, relatively thick. 

The till of Scotland, according to Sir Archibald Geikie, varies from 0 
to 100 ft. thick ; and that ot North America,*}* according to Protossor Salis¬ 
bury, from 0 to 500 ft. At Back Valley, in South Australia,J the Com¬ 
mittee on Glaciation of the Australasian Association for the Advancement 
ol Science reports a Permo-Carboniferous glacial drift or till 1,500 ft. thick. 
In (Sermany§ the Pleistocene glacial drift varies lrom 0 to 670 ft. thick. 

In Greenland,|| Geilcie tells us, *' Nansen found (mormons accumulations 
of ground-moraine on the edge of the inland ice at Austmannatjom, where 
there were no mmataks, and not a vestige of suiface moraine was visible.” 

The Cambrian glacial bods of South Australia are described by Mr. W. 
Howchiu*J as being 1,500 ft. thick in the gorge of Appila, including, to use 
Ids own words, ”860 ft, of characteristic till with boulders.” Thus we 
find that from the earliest geological times up to tho Pleistocene a glacial 
till is not relatively thin, but may be many hundred feet thick. 

Professor Marshall also states that a boulder-clay is moro or loss con¬ 
tinuous in its disposition over tho whole area covered by the ice-sheet. 
This statement also is at variance with known facts. In Scotland, which 
was completely covered with the northern ice-sheet in the Glacial period, 
the till is not only notoriously irregular, but it covers a relatively small 
portion of the country, In writing of tho unequal distribution of the 
glacial drift, or till, in North America, 1 ** Professors Chamberlin and Salis¬ 
bury state that 4< Tim thickness of the drift ratigos from soto to 500 ft., 
and the variations are often great within short distances. Ono hill may 
be composed of drift, while the next has no more than an interrupted 
mantle of drift. The drift may bo thick on hills and thin in valleys, but 
more commonly the reverse is the case,” Irregularity is, without doubt, 
one of the distinctive features of a glacial till. 

The Taieri Moraine reaches its northern limit south of Saddle Hill, but 
.small areas of glacial till occur, as first pointed out by Mr. J. T. Thomson,ff 
in the KaikoTai Valley, more particularly at Fernhill Coal-mine, Abbots¬ 
ford, and Burnside. The till consists for the most part of confused de¬ 
posits of angular and semi-angular boulders of igneous rocks and clays, 
generally unstratified; but in some places the material is irregularly 
bedded, as may be scon in tho steep escarpment overlooking PemhiJl Gosi- 
mine. 

The moraine at Abbotsford is a typical example of a glacial till It 
begins at Abbott’s Raddle, overlooking the Taieri Plain, and extends from 

* P. Marshall, Otago Daily Times, 13th May, 1909. 
t (’hamborlin and Salisbury, “ Geology,” vol, iii, p, 340. 
t Proo. A.A.A.&, vol. vii, p. 120; 1898. 

5 A. Goikie, “ISaiih Soulpturo,” 1902, |>. 191. 

| A Uoikie, U, p. 170. 

f Walter Howohiu, Trans. A.A.A.8., vol. ari, p, 200. 

** ObamberHa and Salisbury, 41 Geology,” voL iii, p. 340. 
ft X T. Thomson, Trans, NX Inst, vol, vi, p. 313. 
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the railway-lino northward lor half a mile or more, occupying iUo lower 
portion of tho Kaikorai Bunin. It was known 1o and figured by Motion* 
as far back as L87<>. Hk soulh-cust slope is knobby and hummocky, Hie 
hummockn in many eases enclosing undrained hollows between them, while 
its upper surface presents smooth, (lowing contours. The material consists 
of peaty days containing moa-bones, generally much decomposed, dill 
yellow isli-brown days containing an irregular bed of bouldc.ry gravel, fol¬ 
lowed by days and a coni used mass of boulders. 

At present, however, I am not so much concerned with the particular 
manner in which the Taieri and Kaikorai glacial deposits were laid down 
or fanned as with what the deposits stand for. They mean that a gigantic 
glacier or ice-sheet descended from the distant main divide in western 
Otago to the present coast-lino, occupying the Taieri and Tokornairiro 
basins from Dunedin to the Hatha, and presenting a continuous ice-face 
over forty miles long. The debris it has left in its track proves that it 
rode over the coastal range on its way to the sea. Tins ice-sheet crept 
across tho uplands of Central Otago, which present no dominating or 
leading valley loading to the Taieri Basin. 

The present canon of the, Taieri Itiver, in (Vntrul Otago, and 
gorges of the Waipori and Hut ha, as well as the lower gorges of the 
Tokornairiro and Taieri, that cut through the coastal range, are admittedly 
features of comparatively recent date, excavated since the recession of 
the ice. 

The glacial deposits in the, Waikouaiti Valley, in the lower valleys of 
the Waitati and Canterbury rivers, at the south end of Lakes llotoroa 
and Rotoiti, and at Boulder Lakes all attest the eastward advance of the 
laud-ice, and the widespread magnitude of the glaciation. Such intense 
refrigeration as this implies could not but affect the North Island; and 
of this wo have ample evidence provided by tho great glacial till in the 
Hautapu Valley, on the Wollington-Auckland Main Trunk line. 

In the vicinity of Dunedin we find that Huddle, Hill, Maungatua, and the 
uplands facing the Taieri Basin, Flagstaff, Swampy Kill, and tho lulls on 
each side of Otago Harbour, everywhere present smooth, {lowing contours, 
in many places impressed with fluviatile features of later date. Flowing 
contours, domed hills, and truncated spurs arc tho work of no known 
agency lmt ice. It is admitted that an ancient glacier or ice-sheet of 
enormous size occupied the Taieri Basin. “How, then, cun wo, if we view 
the position without prejudice or bias, deny that ice was tho active agency 
in forming these flowing features when we know that a gigantic*, glacier 
existed so neaT at hand ? Whatever the cause of tho Tee Ago, wo cannot 
escape the conclusion that when the Taieri glacier extended to tho sea, the 
climatic conditions on the east coast of Otago must have boon antarctic; 
and all polar discovery has shown that under such intense refrigeration 
every valley would bo filled with glacier-ico, and tho whole region a waste 
of ice and snow. 

In my Bulletin f on the Wakatipu region 1 referred to tho Kaikorai 
boulder-days as glacial, and not, as assumed by Dr. Marshall, to tho clays 
that lie along tho summit of the ridge on which Maori Hill, Roslyn, and 
Mornington stand. Those clays are obviously residual, and as such have 
always been described by me. 

* F. W. Hutton, “ Geology of Otago,” 187#, pi. vii. 

t J. Park, Bulletin No. 7, N.Z, Geol. Hurv., p. 43; 1009. 
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The Rev. Janii‘h Christie* lias stated that Saddle Ilill owes its dis¬ 
tinctive form to ice erosion; and after a careful examination of its topo¬ 
graphy J am entirely at one with him. The seaward slopes of Saddle Hill 
exhibit beautiful, smooth, undulating contours, and 1 am satislied that 
the two main knobs of the hill, as well as the small knob lying to the oast 
of these, are caches motif amices in a good state of preservation. 

Waihola Lake, and the Taieri Basin, ol which it is a part, arc good 
examples of U-shaped valleys, as also is the Kaikorai Valley, which heads 
into a tine glacial cirque at the. source ol the Leith Stream. The Toko- 
mairito is also a glacial basin. It is a continuation of the Taieri Basin, 
and is separated from the ('hitha glacial valley by some low ice-shorn 
hummocky hills. 

At Wingatui, following the foot of the mien-schist hills, there is a 
deposit of brick-clay some 50 ft. thick, consisting of thin horizontal alter¬ 
nating layers of rock-hour and gritty clay. The material is not residual, 
but aqueous, and is almost identical with the line bedded glacial clays at 
Lake Hayes and Ltuwarau Falls, near Lake Wakatipu. The existence of 
the glacial moraines at Allanton, a few miles to the south, and at Fern- 
town, a few miles to the north, and the exist cnee of an ancient glacier 
in the Taieri Basin, are strongly suggestive of the glacial origin of these 
clays. 

The slopes and crests of Flagstaff, Svsumpy I fill, Fine Ilill, and of 
Otago Peninsula, when viewed from almost any standpoint, exhibit smooth, 
sweeping contours, domed crests, and truncated spurs, in many places 
dissected by the later streams draining the slopes. Moreover, the Ixigher 
slopes of Swampy Hill, facing the Upper Leith; the slopes of the Otago 
Peninsula behind Anderson's Bay ; and the higher slopes ol Sidey’s Hill, 
opposite Abbotsford, are excavated into tiers of more or loss parallel 
shelves- a feature that 1 have shown is often associated with ice erosion 
in the Wakatipu region. 

No one has ever claimed that the Otago Harbour is a submerged valley 
of Huviatile erosion. Much a hypothesis would at once bo faced with 
insuperable difficulties, not the least being a satisfactory explanation of 
the sudden cessation, or ending, of the valley at Dunedin without leaving 
a trace of its former existence to ilie, westward of the city. It seems not 
improbable that the site of North Dunedin, embayed as it is on three sides 
with encircling hills, was a glacial basin from which one stream of ice 
passed seaward through the gap between Lawyer's Head and St. Clair, 
while another stream llowed down Otago Harbour, 

As a matter of fact Otago Harbour consists of two distinct basins— 
namely, the Dunedin Basin and the Port Chalmers Basin—which are 
separated by a chain of islands that extend from side to side with only 
narrow, shallow channels between them. 

The Leith is obviously a young stream that has eroded its prosent 
narrow rift-liko gorge down to the floor of the Dunedin cirque since the 
glacial period. 

Mr. Christie has expressed the opinion that Otago Harbour was the 
work of ice erosion. L am so far in agreement with him in believing that 
the harbour was occupied by a glacier which deepened it and moulded the 
adjacent hills, imparting to them the, flowing contours and beautiful 
catenary curves that are so conspicuous on each side. 


* J. Christie, Otago Daily Tim v», May, 100th 
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The glacier that occupied the North-east Valiev lormed the fine amplii- 
theatre-hke cirque between Mount Gargill and Signal I Till, and, (lowing 
southward, joined the Dunedin glacier, truncating Logan's Point spur 
into a broad platioim as it turned around Ihe lower slopes ol Signal Hill. 

Dr. Mai shall supplemented his remarks with respect to the supposed 
inability of ice-thrust to bend or break the least resistant schist with some 
observations apparently meant to convey the meaning that the ancient 
ice in the Wakatipu region was incompetent to cause the bending of the 
schists. In my Bulletin on that area, speaking ol the outcrop-bending 
the weak mica-schist of the Arrow and Shot over lias suffered, I slated 
(p. 43), “ The bending of the rocks is the work ol the ice-sheet that covered 
the mountains in the glacial period. It olten obscures the tine dip.” 
Further on I mentioned that on account of this bending it was impos¬ 
sible to got trustworthy observations for dip and strike over considerable 
areas. 

Referring to the ability of ice to crumple and disrupt rocks, Uoikie* 
says, “While the general surface of the land has been abraded by the ice- 
sheets, more yielding portions of the rocks have been broken off, bent back, 
or corrugated by tin* pressure of the advancing ice.” Further on ho con¬ 
tinues, “ The lamina* of shales or slates are observed to be pushed over or 
crumpled in the direction of ice-movement.” And, again,f speaking of the 
bending of fissile strata, ho says, “Similar effects, with even proofs of 
contortion, may be observed under bouldcr-clay, or in other situations 
where the rocks have been bent over and crushed by a mass of ice.” 

In many places the freshness of the glaciated slopes and hummocky 
moraines is as conspicuous on the coast-lino as it is at Wakatipu, winch 
is the more remarkable when we observe that contiguous areas of hard 
rock have been deeply dissected by streams. This differential erosion is 
a common feature of glaciated regions, and has been a subject of much 
discussion and speculation in Europe and America. Mr. 0. W. Laniplugh, 
F.R.y.4 of the British Geological Survey, in a recent paper on the " Sur¬ 
face Features of Glaciated Areas,” when dealing with this matter, makes 
the following interesting statement: “In the detailed examination of 
districts overspread hy glacial deposits, l have been constantly impressed 
by the great discrepancy between the effects of erosion on contiguous 
tracts. On the one hand, drumlins of boulder-clay, esker ridges and kamc- 
inounds of sand and gravel, and moraines of incoherent rubble, though all 
composed of material yielding readily to erosion, have retained with very 
slight impairment their original shape and position in spite of the steepness 
of their slopes, so that one might imagine that the forces of denudation 
had been almost in abeyance in the district since the close of the glacial 
times. On the other hand, a neighbouring stream-channel will often show 
in the clearest manneT that during the same period the erosive agencies 
have been particularly energetic, so that the stream may not only have 
cut its trench through a thickness of drift, but may also have notched 
deeply into the underlying solid rock. Mv attention was particularly 
directed to these divergent conditions in Ireland, wheTo they axe every¬ 
where prevalent. But I have since recognised in varying degree the same 
anomalies in every glaciated region that I have studied.” 

* A. Geikie, “ Geology,” vol. ii, p. 1300. 

f A. Geikie, l.c., vol. i, p. (Jf59. 

t G. W. Lamplugh, Geographical Journal, July, 3000, pp. 55-56 
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Lamplugli thinks that the preservation o£ the glacial forms was duo 
to the protection alTordod by permanent snowfields. Ho argues that 
during and ior some time alter the recession of the ice the refrigeration 
would still be sulliciently intense to cause the formation of fields ot per¬ 
manent or nearly permanent snow that, would protect the ground on which 
it lay from subaerial uasle or denudation, Huviatilc action being confined 
to the defined watercourses. The contention seems not unreasonable. 

When considering the genesis ot the present topography of the Otago 
Peninsula and neighbourhood we must not forget the influence the rock 
formations would be likely to exercise in the development ol characteristic 
surface-forms. The rocks consist of a pile of basic and semi-basic lavas 
—emissive and hypabyssal alternating with beds of tuff and breccia. 

These rocks rise to a height of 2,000 ffc. or 3,000 ft., and from their 
character and origin one would naturally expect them to form broken 
ridges, diversified with frowning precipice and steep escarpment, as do the 
piles of andesitic rocks in the ITauraki Peninsula. Instead of these, we 
have everywhere the smooth outline and flowing contour commonly pre¬ 
sented by intensely glaciated surfaces, diversified by stream - dissected 
features. 

From Dunedin to Timaru the dominant feature of 1 ho topography is 
the smooth, flowing contours, dome-shaped hills, and truncated crests; 
while everywhere the valleys are U-shaped. The amount of recent stream 
erosion is surprisingly insignificant, and where it had taken place is easily 
distinguishable from the glaciated surfaces. 

Glacial till is well developed between Puketcraki and Merton, and there, 
as near Soacliff, it forms conspicuous hummocks and hollows. The 
moraine at the former is doubtless a continuation of that spoken of by 
Mr. Christie* as occurring at Cherry Farm. 

The land-forms in the lower end of Waikouaiti Valley, and of the en¬ 
circling hills and ranges, everywhere bear unmistakable evidence of glacial 
erosion. On the north side of the valley stand the basalt-covered hills, 
Hawkswood, Bald Hill, and Mount Watkins, all of them presenting beauti¬ 
ful ice-worn domes. The high spurs descending from Mount Watkins axe 
finely terraced in front and sharply truncated on the crest. 

From Mooraki to Oamaru, and thence northward to Timaru, the surface 
of the land everywhere bears the impress of ice erosion, and no one can 
view the landscape, with its beautiful smooth contours, domed and trun¬ 
cated crests, without being struck with the small part fiuviatile erosion 
has played in modifying the ice-worn surfaces of the Glacial period. 

The floor of the Bhug Valley from Jkishey Park to the river, as first 
shown by Captain Hutton, is occupied by glacial clays. 

The Waitaki is a U-shapod glacial valley. The great glacier which 
occupied this valley descended from the main divide to the present coast¬ 
line. It filled the Mackenzie Plain, occupying the present siie^ of lakes 
Tekapo and Pukaki. It received great accessions from the Hopkins, Hob¬ 
son, and Ahuriri. It scooped out the basin of Lake Ohau, and ploughed 
out the tiers of glacial shelves seem on the slopes of the adjacent ranges 

The Waitaki glacier received its chief accessions from the Tekapo, 
Pukaki, and other basins that were filled with gigantic glaciers the surface 
of which, judging from the ice erosion and truncation of the mountains 
around the Mackenzie Plains, of the ranges lying east and west of Lake 


* J. Christie, Otago Daily Time*, May, 1900. 
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Pukaki and bounding the Jollio River, stood at a height oi 6,000 Jt. above 
the sea. 

Tiit‘ Omnrama Basin was tho gat luting-ground and centre ot movement 
of the ioo-slicot in this region. From Omarama a stream passed south¬ 
ward through the Lindia Pass, joining the (Hutha glacier a short distance 
above Bendigo; but the main Waitaki glacier turned eastward, /lowing 
down the present valley t,o the sea. 

Tho ice surmounted and flowed around the south side of Kurow Hill, 
at the mouth oi the liakataramoa River, its course being clearly marked 
by ice-shorn surfaces and morainic drift lor sown 1 six miles below the 
junction of that river, as first noted by Haast. The present gorge of the 
Waitaki River from Kurow to Awakmo is of post-glacial date, tho old 
glacial valley lying behind Kurow Hill. 

On emerging from the mountains tho Waitaki glacier, which was 118 
miles long, deployed to the north and south, to the southward passing 
over and deeply eroding the triangular area oi older marine Tort ialies lying 
between Oamaru and the Kakamii Range; to the northward flowing over 
the foothills lying between the liakataramoa and Waimate. 

Tho hills along the seaward front of the Waitaki glacier are covered 
with a thick deposit of yellowish-brown day or loess. In a few places near 
Oamaru, and on the old Holmes Estate, the loess contains intercalated 
beds of gravel; and along the present sea-face, from Oamaru past Capo 
Wanbrow to the mouth of the Awamoa Stream, a bed of beach-gravel 
containing many recent marine shells occurs at its base. 

The Tertiarios on the north side of tho Waitaki are, truncated into 
plateau-like hills and ridges, while the spurs on the side of the range behind 
Waimate are in places excavated into glacial shelves, and everywhere 
exhibit beautiful, smooth, flowing contours. Behind Waimate tho glacial 
shelves extend along the flank of the rango for thousands of yards, about 
half-way up to tho summit. 

The Rangitata, Ashburton, Rakaia, and Wuimakariri valleys are, as 
reported by ITaast and Speight, U-shaped valleys, the present deep 
channels in which tho rivers in places run having 'been excavated along 
the floor ot the glacial valleys since the dose of tin* glacial period. Where 
these rivers emerge from tho mountains the spurs and slopes are, as noted 
by Haast, Hutton, and Hpeight, ice-shorn and truncated, and in places 
terraced to a height of 3,500 ft. or *1,000 ft. above sea level. The ice must 
have stood 1,000 ft. or mow* above that level to give it effective eroding- 
power at the 3,500 ft. contour. But even if we assume that the surface 
of the ice stood no higher than 3,500 ft., it is obvious, on gravational 
grounds, that the Waitaki, Rangitata, Rakaia, Ashburton, and \V«i- 
makariri glaciers, when tho)r deployed from their mountain gorges, must 
have united into one great ice-sheet that presented u continuous face to¬ 
wards the sea along the present site of the Canterbury Plains. 

Haast estimated, from the evidence of glacial terraces and rocJm mon- 
tonnies , that the Waitaki glacier was about 5,000 ft. thick in its middle 
portion. 

The evidences of ancient glaciation on the east side of the main 
divide are conspicuous at Lake Coleridge, in the Rakaia Valley; at Lake 
Sumner, in the Hurumii Valley; at Lake Huy on, in the Upper Waiau; 
at Lake Tennyson, in the Upper Clarence; at Lake Rotoroa, bi Nelson ; 
and at Boulder Lake, in Colliugwood. At these places, it should be noted, 
there are no existing glaciers, Tho mammillated Gouland Downs ; tho ice- 
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shorn Whakainarama Range ; the domed (‘rests of Load Hill and Mount 
Olympus ; the beaut ilul inches mnutomms at Boulder Lake—itself a perfect 
rock-basin; and the glacial drill scattered over the Aurora Valley, afford 
conclusive proof that the Pleistocene gla< iem of the South Island reached 
as far north as Hook Strait m latitude 11‘ S. 

But Pleistocene gkuiation wa* not umiihed to the South Island. There 
is abundant evidence that a large portiou of the Province oj Wellington 
suffered intense glaciation in that period. In the month ol July of this 
year 1 examined a portion oi the Rangitikei Valley and country lying 
around Mount Ruapehu. When I examined this region in 1880 87 it Mas 
covered, except m the Inland Paten and Munmotu plains, with a dense, 
almost impenetrable, forest, with tew tracks or moans of access. The 
construction of the Main Trunk Line Railway, the spread of settlement, 
and the clearing of the forest now render the examination of the topo¬ 
graphy and geology comparatively easy. 

From the slopes of Ruapehu and Kaimanawa mountains the country 
is occupied by soft marine blue clays o! Pliocene age, containing a thin 
band or two of rubbly shelly limestone. The surface of these rocks has 
everywhere the distinctive leafures ol a land-surface subjected to ancient 
glaciation. The smooth, flowing outlines, the hummocky and mannnil- 
lated valley-bottoms, the truncated crests, the terraced slopes, are always 
prose,nt. 

The Ltangitikei is a IT-shaped glacial valley, as also is that of its 
tributary the Hautapu. The south and west slopes of Ruapehu are 
drained by the Wanganui and Wangaehu rivers; but it is obvious that a 
stream of ice no less than *1,000 ft. or 5,000 ft. thick flowed from the Kurioi 
Basin across the divide into the lluutupu Valley, joining the great glacier 
that tilled the ltangitikei Valley, a few miles south of Taihape. 

The course of the Ifautapu glacier is marked not only by the charac¬ 
teristic erosion of moving ieo, but by the sheet of volcanic debris spread 
along its course 1 for a distance ol nearly thirty miles. The debris is mainly 
composed of erratic blocks of various andesites transported from tho slopes 
of Ruapehu. It varies from 0 to 00 ft. thick, as seen in tho railway 

cuttings; and surmounts the hills and ridges hounding tlio old glacial 

valley, forming a more or less continuous sheet, everywhere resting on a 

deeply eroded surface of the underlying marine clays or papa. Near 

Ruapehu that is, in the Karioi Basin the till is mainly composed of 
clays, blocks of andesite being absent or seldom numerous; but after 
crossing the divide into the Hautapu the blocks or boulders become more 
and more abundant, until in the lower twenty miles of the valley they com¬ 
pose the bulk of the till. Below Taihape they become loss and less nume¬ 
rous, and are seldom seem as far down as the junction of the Hautapu and 
Rangitikci. The blocks are always angular, and vary from small pieces 
up to masses (> ft. and 8 ft. in diameter. The largest blocks arc more 
numerous at tho southern limit of tho deposit than elsewhere. 

In many places the Ifautapu has cut its way through the glacial drift 
into the underlying papa, and in the progress of this erosion has formed 
bods of resorted andesitic gravels that are well exposed on the banks of 
the main stream near Turanga-a-rere and other places, These gravels also 
contain well-worn grey wacko pebbles brought down by the branches of the 
Hautapu that reach northward to the Kaimanawas. The difference 
between the tumbled rubbly glacial shoots of angular andesite blocks lying 
over lull and dale, and tho recent gravels derived from it by erosion, is so 
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conspicuous that it seems hardly possible for the one to he mistaken for 
the other. 

The area at present known to he covered with this facial till is some 
two or three hundred square miles, hut it is not improbable that the 
clearing of the forest will show that it. stretches lar to I ho westward of 
the flautapu. 

The Rangitikci glacier descending from the Kaimanawa Range, carried 
only greywaeko blocks, and on account of its greater mass if lowed the 
Hautapu glacier to the westward. The effect ol this deflection is well seen 
in the fluvio-glacial drift that forms the great coastal plain ox lending from 
the Manawatu to the Wanganui Valley. In the JManawalu area the drib 
is entirely composed of greywaeko material; in the Rangitikci area, of 
greywaeko and andesite, the former predominating; while m the Wanga¬ 
nui area the boulders are mainly andesitic. 

In the North Island the evidence of ancient glaciation has boon de¬ 
scribed by mo as far north as 39° 15' S. latitude, and l am strongly of 
the belief that further investigation will extend the northerly limit con¬ 
siderably beyond this. 

When discussing my paper on the glaciation of Ruapehu region and 
Rangitikei Valley,* Dr. Marshall dissented from my views both as to 
the evidence of glacial erosion and the glacial origin of the sheet of ande¬ 
sitic detrital material covering the Ilautapu Valley. It is, of course, open 
forjany one to dissent from my interpretation of the genesis of the surface 
forms—the acceptance of evidence as to glacial erosion is proportional to 
the observer’s ability to interpret aright tho signs of extinct glaciers; but 
in respect to the sheet of andesitic material the case is altogether different. 
When I discovered this deposit in 1886, so numerous, largo, and angular 
were the piles of andesitic blocks of which it was composed, as then exposed 
in slips and where cut through by streams, in the dense forest thou covering 
the ]Hautapu Valley, that I described! and mapped it as “ \olcanic 
agglomerate and tuff,” derived either from some local volcanic centre or 
from Ruapehu. I am confident thut any one who now views the piles 
of angular volcanic material exposed in the railway cuttings along the Main 
Trunk line between Mataroa and Tuihapo will pardon the error 1 un¬ 
wittingly fell into in tho year 1886. 

Dr, Marshall also objected to the glacial origin of the till because 1 had 
made no mention of the occurrence in it of perched blocks. This was 
merely an omission on my part. As a matter of fact, many large erratic 
blocks of andosito occur perched on tho slopes and summit of the papa 
hills near ECaikoura Stream, a short distance south-west of Utiku - that is, 
at tho extreme south limit of the deposit, over forty miles from Ruapehu. 

t He further objected that no striated boulders had boon found in the 
drift. So far no striated stones have been seen, and 1 think it is 
improbable that such will ever bo found, as the underlying papa or blue 
clay is so soft that it could not, in my opinion, offer sufficient resistance 
to cause the striation of the harder andesite blocks dragged along by tho ice. 

But striated blocks are not always present in glacial deposits, their 
occurrence depending on the character of the bed-rock and the resistant 

* J. Park, “ On tho Glaciation of Ruapehu and Rangitikci Valley, Wellington/’ 
read bofore Otago Institute, 10th August, 1900. 

t J. Park, 1 On the Geology of tlio Western Portion of Wellington Province and 
Part of Taranaki,” Hop. Uool. Exp,, 1886-87, p. 69, 
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character of the transported blocks. The Taieri Moraine, for example, 
contains no striated boulders, and their absence has not boon advanced 
by any one as an argument that the deposit is non-glacial. 

Dr. Marshall 1 agrees with me that, the material in the rhuitapu glacial 
drift has been derived from Ruapehu, but snvs it is a river-gravel. I am 
confident 1 lint no one who lias examined this deposit could possibly mis¬ 
take it for a river-gravel ; and l can only assume that Dr. Marshall has 
never seen the angular, rubbly, high-level andesitic glacial till discovered 
by mo, and so well exposed in the railway cuttings, or that he has mis¬ 
taken the resorted stream-gravels on the banks of the JFIaulapu and its 
tributaries for the glacial deposit itself, i have elsewhere stated that 
these stream-gravels are merely a loeal rowasli of the great andesitic glacial 
deposit formed at the places where the streams have cut through it. 

As Dr. Marshall still maintains that the glacial drift in the Dautapu 
Valley is a river-gravel, it becomes necessary to state the criteria ol a 
river-gravel as defined by recognised authorities. They are as follow:— 

(a.) The material is water-worn, and becomes more and more 
rounded as it travels away from its source. 

(/;.) The material is coarsest near the source, and gets liner ami finer 
with increasing distance from the source. 

(r.) The material is sometimes sorted into irregular beds that often 
exhibit current-bedding. 

Judged by these criteria, we find that the Ilautapu glacial deposit is 
everything that a river-gravel should not bo. 

In the fifst place, the material is not water-worn, but angular; and, in 
the second place, it is not coarsest near its parent source, but at its extreme 
south limit. It contains bub little water-worn material, but, where typically 
developed in the Ilautapu Valley, consists of a rock-rubble of angular 
andesite blocks, set in a matrix of gritty sands and rubbly clays. 

The first to state that Otago was covered with a continuous ice-sheet 
was Mr. J. T. Thomson,f for many years Chief Surveyor of Otago, and 
afterwards Surveyor-General of New Zealand. Mr. Thomson was a keen 
student of the development of the surfaco-fomis and topographical fea¬ 
tures, and brought to New Zealand a knowledge of the evidences of ancient 
glaciation as seen in Scotland, and of the work of valley glaciation in the 
Himalayas In India. By profession, by natural bent, and experience, Mr. 
Thomson was perhaps bettor qualified to express an opinion on the glaci¬ 
ation of Otago than any other physiographer since his time. 

In a letter to the Otago Daily Times of the Iftth May, 1909, criticising 
my presidential address to the Otago Institute, Dr. Marshall states that 
Mr. Thomson “ went hot-headed for the covering of the whole southern 
portion of the Island with an ice-shoot.” I hold no brief for Mr. Thomson, 
but, as one who know him and the thoroiighness of his work, I have no 
hesitation in saying that Dr. Marshalls statement does less than justice 
to the temperament and montal attitude of Mr. Thomson, who was an 
accomplished geographer and distinguished mathematician. Mr. Thomson 
was no hot-head, nor wore his views as to the ancient glaciation of Otago 
hot-headed or precipitate, for ho tolls us that his conclusions as to the 
glaciation of the South Island were arrived at as the result of observations 

* V, Marshall, Kwh‘ nig Htar, Dunedin, 12th August, 11)0!). 
t J. T. Thomson, Trans. N.55. Inst., v>l. vi, p. 312; 1870. 
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extending over seventeen years. In a ps»jx*u read before 1 ho Otago In¬ 
stitute * in 1873 he nude special mention ol the furrowing of the lulls and 
ranges so remarkably general in Otago. 

Mr. Thomson's view ns 1o the magnitude of the ancient glaciation ol 
Otago did not receive the support of Mutton or Hector; but, the only active 
opposition, except as to the striated boulders at Kaikorai Valley, came 
from Mr. W. T. L. Travers, (lie well-known udvotnte, of Wellington. Mr. 
Travers disagreed with Thomson's views, but did not visit Otago or even 
challenge the facts adduced by the latter as to the evidence of ancient 
glaciation. Tie did not attempt to explain the origin of the smooth, flow¬ 
ing contours, the furrowed and truncated hills and ridges, or the morainit 
deposits. ITc merely contented himself with the general statement that 
in the Mouth Island there was during the glacial period a great extension 
of the valley glaciers, hut no ice-sheet. 

Mr, TraveTs, in discussing the cause of the greater extension of the 
glaciers, thought it was due to an elevation of the land amounting, in his 
opinion, to 5,000 ft. or 6,000 ft. In dealing with the gla< iation of Otago, 1 
only asked for an uplift of 3,0(K) ft,. The 5,000 ft. or 6,000 ft. uplift con¬ 
ceded by Travers will do all and more than all Thomson asked for. In the 
tirst place, it would lower the moan temperature of the South Island bolow 
freezing-point throughout the whole year; and, in the second place, it, would 
unite Now Zealand with the Antarctic continent by a nearly continuous 
land connection. With such a low temperature and increase of land-area 
it is obvious that not only the South Island, but in all piobability the 
greater portion of the North Island, would be in the grip of King Frost 
and dominated by ice. 

Dr. Marshall objects to the silts or clays of Oamaru and Timaru being 
given a glacial origin. He states that we have the authority of Haast, 
Heim, Hardcastle, and others that they consist of wind-blown dust or 
loess. But to say tho silts are loess does not disprove their glacial origin. 
The origin of the loess of Northern China, Russia, and North America has, 
like that of Now Zealand loess, been a subject, of keen discussion. Some 
have maintained that it was purely wind-blown, others that it was of 
subaqueous origin; but all have recognised that wherever it was found 
it occurred in tho neighbourhood of glaciated regions. Mir Archibald 
Goikief and other geologists believe that it is “a Hood-loam of glacial 
times.” 

Writing of tho loess deposits of Europe, Ueikie says the vast accumula¬ 
tions of loess in southern and south-east Russia doubtless owe their origin 
chiefly to the flood-waters escaping from the margin of old land-ice. 

Chamberlin and Salisbury^ say that “ The best-known portions of the 
loess in America and Europe are associated with glacial formations.” 

The contention that tho clays of Oamaru and Timaru are loess is, after 
all, a proof of their glacial origin, which adds further confirmation of my 
contention as to tho extension of tho Pleistocene glaciers towards the 
present coast-line. 

The thickness of the ice-sheet at the lower end of Lake Wakatipu was 
not less than 7,000ft.—was probably much greater. But, taking it at 
5,000 ft., it would surmount everything between that place and 1 he east 


* J. T. Thomson, Trans. N.Z. Inst., vol, vi, p. 312. 
t A. Goikio, ** Earth NcuJpturo,” p. 302: 1002. 

} (JliamboiTin and Salisbury, kt < too logy,” vol iii # p. 400. 
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coast; and the smooth contours, domed crests, and U-shaped valleys in 
Southland and eastern Otago would indicate that tiiis was actually the 
case. 

The maximum I hickness ol (he ancient ice-sheet in North America lias 
been estimated at 7,000 it. ; and the southern limit of the ice in Illinois 
was not less than 1,500 or 1,600 miles south o( the Labradorian* * * § centre ol 
movement, vouching down to 87° MY N. latitude. 

The distance from the Lhingslone < cut re ol moxement west of Waka- 
tipu to the present east coast is about a hundred and ten miles, and from 
Kingston about eighty-live miles. 

If the North American ico-shcct, 7,000 It. thick, was able to tiavel 
1,500 or 1,000 miles from its centre of movement, does it seem impossible 
for the Wakatipu sheet, 6,OtK) ft. thick at Kingston, to travel a hundred 
miles? The answer is that it not only reached the present coast-line, but 
in all probability extended lai beyond it as the result ol gravitation stiess. 

Nansen found that the surtaec of the (jreenland ice-sheet rose with a 
steep gradient at either margin, and flattened as the summit was reached. 
In the central parts of the icefield he iound that the gradient varied lrom 
26 ft. to 27 ft. per mile. For larger sheets Chamberlin and Hahsburyf 
believe that the slope was probably less. 

Discussing the thickness of tlio ice-sheet that covered northern Europe, 
UeildoJ says that the ice may have been 6,000 ft. or 7,000 It. thick in 
Scandinavia, and 4,000 ft. or 5,000 ft. as far south as Scotland, whore ico 
grooves have been found at a height of 3,(XX) ft. above Hie sea. 

Now, wo know that the southern limit of the ice-sheet in (Ireat Britain 
was the Thames Valley, a distance of over three hundred miles from the 
Scottish Highlands—the centre of movement. This distanco has an im¬ 
portant boating on the gradient of the ice-sheet, for, if we take the thickness 
at 5,000 ft., it is obvious that the gradient of the British sheet must have 
been only 1 in 17. 

If we take 500 ft. as the height of the abruptly sloping ice at the 
terminal face of the Otago ice-sheet, we have a vertical height of 5,500 ft. 
remaining; which, with a gradient of 50ft. per mile, would give a flow 
of 110 miles, mom than the distance from Wakatipu to the present coast¬ 
line. The Labradorian ice-shoot that extended southward to the mouth 
of the Missouri could not have had a gradient exceeding 5 ft. per mile, 
except we are to believe that the thickness ol the ice-sheet greatly exceeded 
8,000 ft., which Salisbury says was not the case. With a gradient of 20 ft. 
per mile, the thickness would amount to the exaggerated thickness of 
32,000 fi. The gradient of 50 ft. per mile 1 have assumed is probably 
far in excess of the actual mean gradient of the Otago ice-sheet. 

It is nolo worthy that Oaptain Hutton, in his map of the ancient glaci¬ 
ated area§ of New Zealand, shows nearly half of the South Island covered 
with a continuous ice-sheet. 

My discoveries in the Wakatipu region in 1907-8 prove that the 
glaciation of the Mouth Island attaint'd a magnitude hitherto unknown 
to Hutton and other New Zealand geologists. My own view of the 

* Ohambcrlin and Salisbury, “ Zoology,” vol. iii, p. 357. 

f Chamberlin and Salisbury. u Geology,” vol. i, p. 358. 

f A. Uoikut, “ < {oology,” vol. . 

§ F. W. Hutton, pamphlol, “ Kejjort of the Research Committee appointed to col¬ 
lect Evidence as to (daoi«d Action in Au-drahwia in Tertiary or Post-Tertiary Times,” 

p. 12. 



604 


"Transactions. 


Now Zealand glacial period up to the year 1007 was the same as that 
of Hutton ; bill the fresh evidence discovered at Wakatipu and Wanaka, 
a re-examination of the glaciation of the coastal land hot ween the Hut ha 
and Canterbury, and the glacial deposits of the North Island, ha\e led 
me to the belief that the glaciation of New Zealand was on a scale too 
gigantic to be accounted the work of valley-glaciers. Hutton has shown 
that nearly half of the South Island was glaciated with an ice-sheet. 1 
have ventured, in the light of fresh evidence unknown to Hutton, to extend 
the limits of the glaciation over the greater portion of the South Island. 

I am in Agreement with Hutton and Hector that the glaciation was 
caused by a general elevation of the land, the uplift amounting to 3,000 ft. 
or more. This elevation Tvould extend the limits of New Zealand many 
hundreds of miles to the eastward, and six or seven hundred miles to the 
southward, the southward limit, reaching within seven hundred miles or 
less of the Antarctic continent. If the Now Zealand uplift affected the 
south polar region, then glacial New Zealand would bo separated from 
the Antarctic land by a relatively narrow stretch of sea. 

The question that at once arises is, could Now Zealand suffer such 
intense glaciation without lands in the same latitudes in other pads of 
the Southern Hemisphere being equally glaciated ? The. evidence on this 
point is clear and emphatic, leaving to my mind no further room for doubt 
that the whole of the higher latitudes of the Southern Hemisphere were 
glaciated contemporaneously with the Pleistocene glaciation of the Northern 
Hemisphere. 

The land-areas that extend southward to the glaciated latitudes of New' 
Zealand are South America and Tasmania. It will be interesting to see 
what is said by recognised authorities as to the glaciation of those lands. 

The glaciation of Tasmania in the Pleistocene has now been placed 
beyond all doubt. Evidence of glacial action in that State was first dis¬ 
covered by Mr, Charles Gould,* in the Cuvier Valley, and reported by him 
in 1860; but, though challenged and denied for some years, the high-level 
glaciation was at last, established by Dunn and Moore. Mount Tyndall, 
on the authority of Moore, is polished and striated at an allit.ude of 
3,850 ft. Mr. A. Montgomery, sometime Government Geologist of Tas¬ 
mania, has described important glacial phenomena in the vicinity of Mount 
Pelion and Lake Eyre. Morainic, deposits and perfect* rochc# w? oaf on tiers. 
together with erratics, are described by him as traceable from 2,000 ft. to 
2,702 ft. above the sea. 

The West Coast linage, Eldon Range, and Mount Ida wore covered 
with glaciers which flowed westward into the valley of the King River, the 
Macintosh River, and the Ilonty. The lowest, moraines formed by those 
glaciers, on the authority of Professor Gregory, occur at a height of about 
400 ft. above the sea. This is continued by Professor David, who states 
that in the Pleistocene time the glacial ice came to within a few hundred 
feet of sea-level, if not down to sea-level itself. Important contributions 
to the glaciation of Tasmania have also been made by Johnston, Twelvo- 
trees, Kitson, Waller, and others. An excellent summary of glacial action 
in that State and in Australia is given by Mr. Johnstonf in a paper on the 
“ Glacial Epoch of Australasia.” 

* C. Ooidd, “ A Roport of the Exploration of the Western Count rv,” Pari. Paper, 
Tasmania, No. 6, 18(10. 

t R. M. Johnston, Pajxjrs and Proceedings, Royal Society of Tasmania, 1803. 
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Evidences of ancient glaciation have been also discovered in Victoria, 
New South Wales, and South Australia. 

Tn 1872, Professor Agassiz, the celebrated Swiss naturalist and glaci¬ 
ologist, as the result of his explorations, announced that the southern por¬ 
tion of the South American continent, as far north as 37° S. latitude—lliut 
is, for a distance of nearly 1,100 miles north of Gape Horn —was covered 
with a continuous ice-shoot extending from the Atlantic to the Pacific 
Ocean.* He slated that the movement of the ice was to the north, and 
independent of the present slopes of the land. 

Bui, long prior to this, J)arwin had called the attention of geologists 
to the thick masses of bonldor-clay and other evidences of glaciation at 
Tiotra del Fuego; while, in 1870, Professor Dana,f a distinguished 
American geologist, in his well-known work on 44 Geology,” had stated 
that glacial drift in Mouth America is mot with as far north towards the 
Equator as 41° S. latitude. 

Professor Agassiz was the father and exponent of the theory of ancient 
glaciation o! northern Europe and America, it was he who in 1844) 
startled the geological world with the announcement that northern Europe 
had been another Greenland, lying under a continuous sheet of land-ice - 
a conclusion arrived at as the result of a close study of the European Alps. 

The clamorous opposition to his views regarding the invasion of tin* 
polar ice-sheet, mostly advanced by zoologists, was soon silenced ; and 
in the early “ fortiosas a result of a tour through Scotland, accompanied 
bv tlie veteran Dr. Auckland, he further announced that the northern 
kingdom everywhere contained clear evidence of ancient glaciation. 

Subsequently, Darwin, Auckland, Sir Charles Lyell, Sir A. C. Ramsay, 
Sir Archibald Geikio, and Professor Goikio verified the conclusions of Agas¬ 
siz, and made fresh discoveries in England and North Wales, which, in the 
late “ forties,” led to complete agreement among British geologists as to the 
Pleistocene glaciation of Great Britain and Ireland by a shoot of laud-ice 
which was an extension of the north polar ice. 

Agassiz carried his observations to America, and in the early “ fifties ” 
reported the discovery of evidence showing that a continuous ice-sheet 
had extended down the Missouri Valley as far south as 41° N. latitude—a 
conclusion now accepted by all American geologists. Later discoveries 
have shown that the southern limit of the LabradorianJ ice-shoot reached 
as far as 37° 30' N. latitude. 

The opinion of Agassiz, announced in 1872, that the Southern Hemi¬ 
sphere had passed through a glacial period, or groat Ice Age, in all respects 
parallel with that in the Northern Hemisphere, is quoted approvingly by 
Sir Archibald Goikio, in his monumental text-book, by Proft&sors Cham¬ 
berlin and Salisbury in their comprehensive manuals, by Professor Prest- 
wieh in his well-known text-book ; and is challenged by no no. On the 
contrary, Prestwich in his glacial map of the Antarctic region shows the 
southern portion of South America as glaciated with a continuous ice- 
sheet up to 37° S. latitude, contemporaneously with the Glacial poriod of 
the Northern Hemisphere. On the same map he shows that the greater 
portion of the South Island of Now Zealand was glaciated at the same 
time. 


* Am. Jour. kSo., vol. iv, p. 135; 1872. 
t J. I). Dana, “ Geology, 2nd od., p. 540; 1H70. 

I Chnmlmrlin and Saliahury, u Goology,” voi. i, p, 330. 
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Speaking of the evidences of ancient glaciation in South America, Pro- 
fossor Prestwick* * * § says, “Those facts arc nevertheless decisive as to tin* 
prevalence in late geological times of a glacial epoch which there is reason 
to suppose was synchronous in the two hemispheres/ 1 

II the Southern Hemisphere suffered a period ol glaciation synchronous 
with that, of the Northern Hemisphere, how could New Zealand escape? 
South America shows clear evidence of ice invasion as lar as 37° ft. latitude : 
why not look for similar evidences in corresponding latitudes in New Zea¬ 
land? My discoveries of gigantic and hitherto unrecorded evidences of 
glaciation in the ftouth Island and in the Province of Wellington seem 1o 
show that New Zealand did participate in the general glaciation of the 
Southern Hemisphere as far north as 39° S. latitude. 

Speaking of the criteria of glaciation, Professors Chamberlin and ftalis- 
bury*}* say, “ It is not strange that, the glacial theory was resisted hall 
a century/ 9 It is perhaps not strange to find resistance still alive in 
this remote Dominion, where the modern thought of the northern world 
must of necessity permeate slowly, and take time to iind a place in cur 
literature. 

Having shown that the South Island and a portion of the North Island 
woro glaciated during the Pleistocene, I have ventured to suggest that the 
glaciation was caused by a general uplift of the land to the extent of 
3,000ft. or more—an uplift giving New Zealand continental dimensions, 
and bringing it close to the Antarctic land. The natural corollary of this 
hypothesis was my suggestion that the glaciation of New Zealand was 
caused, or, at any rate, accompanied, by an advance of the Antarctic ice- 
sheet in the same manner as the Glacial epoch of northern Europe was 
caused by an invasion of the Arctic ice-sheet , which was followed by a 
great extension of the Alpine glaciers. 

Tho distance from New Zealand to Wilkes Land is 1,320 miles, or about 
the same distanco as Melbourne. Tho Campbell, Auckland, Macquarie, 
and other subantarctic islands stand on the. same marine, platform as Now 
Zealand, and, according to ftir Joseph I looker § and Captain Halt on,|| were 
at one time a continuation of that area. As we have already seen, New 
Zealand geologists are agreed that, the Glacial period was caused by eleva¬ 
tion of tho land, tho majority myself included— agreeing that an uplift 
of 3,0(X)ft» or 4,000 ft. was required to give the necessary refrigeration. It 
is obvious that an uplift of that amount would link up all the southern 
and outlying islands with the mainland of New Zealand, thereby redlining 
the sea gap between glacial New Zealand and the Antarctic land to less 
than seven hundred miles, besides correspondingly reducing the depth of 
tho sea in the intervening gap. 

If the New Zealand elevation was accomplished by uplift in the 
Antarctic to a corresponding extent, then Boss ftoa^f which is relatively 
shallow, would bo dry land, thereby still further reducing tho stretch of 
water intervening between the extended New Zealand area and the 
Antarctic continent. 

* Prostwioh, tk Geology, 51 vol. li, p. 40o, 

t Chamberlin and Salisbury, “ Geology/’ vol. i, p. 337. 

t J. Park, a Glaciation of Wakatipu Region/ 5 Bulletin No. 7, N.Z. Geol. Nurv., 1009 : 
and presidential address to Otago Institute, 12th Mav, 1909, “ On the Block Mountains 
and Groat Ice Age of New Zealand,” Otago Daily Timex, 12th May, 1909. 

§ Ross, “ Voyages,” vol. i, p. 100; 1847. 

|| Hutton, Trans. N.Z. Inst., vol. xxxii, p. J82. 

1[ Dr. K. Pricker. “The Antarctic Region,” p, 208: 1900. 
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Dr. Marshall* * * § slates that in tho “ most highly glaciated tracts the ice 
docs not extend over deep-sea areas/’ Tins .statement is entirely contrary 
to well-attested facts. In t lie Ant arctic region the Great Jce Barrier ex¬ 
tends over the sea for many hundreds of miles. 

Rossf found a depth of over 2,1(50 ft. on the edge of the barrier, and, 
commenting on this, ho says, “ So great a depth of water seemed to remove 
the supposition that lias been suggestod of this great mass of ice being 
formed upon a ledge of rook, and to show that its outer edge, at any rate, 
could not be resting on the ground.” 

Further onj lie mentions the almost, magical power of tho sea in 
breaking up land-iee or extensive Hoes from 20ft. to 30ft. thick; but 
this extraordinary barrier of ice of probably more than a thousand foot 
in thickness crushes the undulations of the waves and disregards tlioir 
violence. It is, he says, “ a mighty and wonderful object, far beyond 
anything we could have thought or conceived.” 

Captain Scott, of tho ” Discovery” Expedition.! found soundings rang¬ 
ing up to 182 fathoms, or 2,802 ft., on the edge of the ice barrier, concern¬ 
ing which lie says, " What was the thickness of the ice-sheet to the south, 
or what lay beneath it, was obviously impossible for us to determine; but 
on collecting all the indirect evidence* which bear on those points, T came 
to the conclusion which 1 still hold that the greater part of it is still 
afloat ; and, strange as it is to imagine that the sea should run beneath 
such a solid sheet lor so many hundreds of miles, I have yet to learn any 
reasonable argument against such an idea.” 

The ice-sheet stretched far beyond tho most southerly point reached 
by Scott. Its extent is perhaps not less than five or six or even seven 
hundred miles. 

Speaking of the former extent of tho ieo-slieot, Scott|| says, “ On all 
sides of us and everywhere were signs of the vastly greater extent of tho 
ancient ice-sheet,” 

In the Glacial epoch of the Northern Hemisphere the ice-sheet extended 
across the North Sea for many hundreds of miles, imt.il it reached Scotland. 

Referring to the former extension of tho ice-sheet in Ireland, Goikie^f 
says, “ There can be no doubt from this evidence that oven in the south 
of Ireland the ice-sheet continued to be so massive that it went out to sea 
as a groat wall of ice.” 

Tho Antarctic Ice Barrier still extends over the sea as a solid sheet “ for 
many hundreds of miles,” even though the Glacial period there is now 
past. Have we any reason to believe that it did not extend seven hundred 
miles farther north -that is, to the limit of the extended New Zealand 
area -during the period of maximum refrigeration ? 

Or, oven assuming the Glacial period to lmve boon due to some other 
cause than elevation of the laud, do we know of any reasonable argument 
why the ice-barrier in the Glacial period could not extend over tho sea for 
the 1,300 miles that separates New Zealand and the Antarctic land ? On the 
contrary, it seems only reasonable, to supposo that the intense refrigeration 
which caused the gigantic glaciation of New Zealand would assist the ice 
barrier to invade these latitudes. 

* I\ Marshall, 01 a go Daily Time#, 131 h May, 1909. 

f Rohm, “ Voyages,” vol. i, j>. 222. 

t h.c., p. 228. 

§ Scott, “ Voyage of the * Discovery/ ” vol. ii, p. 309. 

11 Soott, lx., p. 314. 

II A Ooikio, “Geology/* vol. Ii, p. 1329. 
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Tho exteut of a marine ice-sheet would seem to be mainly dependent 
on the degroo of refrigeralion. It is difficult to see whore tho depth ol 
the sea comes in when once llio ice is afloat, except it be supposed that 
the ice can only advance where it rests on the sea-floor. But Boss, Scoti, 
and others have shown the fallacy of this contention, proving l>y soundings 
that the Antarctic ice barrier in Ross Sea is afloat, as stated above, lor 
many hundreds of miles. 

Dr. Marshall* * * § further objects that no boulders foreign to New Zealand 
have been found in any glacial deposit. En making this statement Dr. 
Marshall must surely have failed to recognise the fact that tho movement 
of the ice in the New Zealand area would everywhere be away from the 
centre of movement, at the main divide, towards tho sea. 1 never sug¬ 
gested that the Antarctic ice advanced to New Zealand and crept over its 
highlands and mountains. Polar icc cannot disregard tho laws of gravita¬ 
tion. Ice obeys all tho laws of motion of a viscous fluid, and hence flows 
away from the gathering-ground to a lower level like a slowly moving 
river. Obviously, as the New Zealand land-ice alone flowed over Otago, 
it would be futile to look for Antarctic boulders in the local moTaines, as 
the pressure of the land-ice would certainly keep the Antarctic sea-ice away 
from our shores. 

Tho local on'gin of morainic drift, or till, is emphasized by all writers 
of text-books on geology. Thus Sir Archibald Geikie,f in his 1 ext-book, 
says, “ The great majority of stones in boulder-clay are of local origin, not 
always from the immediate adjacent rocks, but from points within a dis¬ 
tance of a few miles. 55 Further on he says,J “ No Scandinavian blocks 
have been met with in Scotland, for the Scottish ice was massive enough 
to move out into the basin of the North Sea until it met the northern ice- 
sheet streaming down from Scandinavia, which was kept from reaching 
the more northerly parts of England.” 

Again, he says, on the authority of Professor Salisbury, that the general 
local character of the glacial drift is as markod in Canada and tho 
United States as in Europe. 

In other words, blocks can only bo carried from tlieir gathering-gromid, 
or centre of movement, within the limits of flow of the ice-stream, and in 
all cases the pressure of land-ice will bo superior to that of ice supported 
on water. 

Boulder-days or till, and all infraglacial drifts, must from tlieir mode 
of formation be composed of rocks of local origin. On the other hand, 
the rocky material borne on tho back of the glacier or interbedded in an 
ice-shect may be earned a groat distance from the parent rock. 

British geologists recognise two distinct epochs of glaciation in the late 
Tertiary, separated by an interglacial period of milder climatic conditions 
—namely, an older epoch during which Scotland and the greater part of 
England were covered with an ice-sheet, and a later epoch of less intense 
refrigeration than the first, as shown by tho more local character of the- 
glaciation. The last was distinguished by many minor phases of intensity. 

As far back as 1876 Captain Hutton§ also distinguished two epochs of 
glaciation in the late Tertiary in New Zealand. To the older, or period of 

* P. Marshall, OUujo Daily Times, 1,1th May, 1009. 

t Sir Archibald Ooikie, 4 k Text-book of Geology,” vol. ii, p. 1310. 

% p. 1311. 

§ F. W. Hutton, “ Geology of 01 ago,” 1870, pp. 62-07. 
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maximum refriaeration, he ascribed the Taieri Moraine and Blue Hpur 
deposits, and to the younger the terminal moraines scattered throughout 
Otago, as well as the Kaikorai and Hhag Valiev deposit#. Hutton's view 
1ms been supported by Mr. ILmlcastle,* 1 of Timaru. 

L am entirely at one with these writers in distinguishing two epochs 
of late Tertinrv glaciation in New Zealand. To the older period 1 ascribe 
the Blue Spur, Taieri, and Kaikorai glacial deposits in Otago, and the great 
andesitic boulder-till in the Kangitikei Valley in Wellington; and to the 
later epoch the valley moraines, glacial dams, and liuvio-glaeial drills in 
the South [bland. The iirst whs the period ol maximum refrigeration, 
causing widespread glaciation; the second, the epoch ol gigantic valley 
glaciers, which showed many minor advances and reheats before the last 
and final recession to the Alpine strongholds. 

The parallelism between the Glacial epochs of Great Britain and New 
Zealand is too remarkable to be a mere coincidence, and would tend to 
show that the relrigeralion of the Pleistocene was due to some secular cause, 
and not to local elevation, as New Zealand geologists have commonly 
believed. 

In Europe a succession of great ice-sheet#, radiating trom north Norway 
as a centre, crept over tho lowlands of northern Europe, and, crossing 
the basin ol the North Sea, was met by iho iee radiating from the moun¬ 
tains ol Great Britain. The ie^-sheets from the Seandinavian glacial centre 
also crept northward, joining the ice of the Arctic region. 

In North America four centres of glacial radiation have been recognised 
—namely, the Oreenlandian, Labradorian, Koewatin, and (Wdilloron—the 
last three being situated in the continental area somewhere between the 
parallels 52° and 55° N. latitude. The Labradorian centre lay about 1,800 
miles east of the Koewatin centre, and tho Gordilloran about 1,000 miles 
west of it. The ice-streams from those centres, though so far apart, united 
as they spread outward, covering altogether an area of some 1,000,000 
squaro miles. The (Wdilleran iee-sheet crept southward to 47° N, 
latitude; and the Labradorian to 117° 30' N. latitude, or l,6(K) miles from 
the place of dispersion. From these glacial centres the iee-slmots also 
spread northward, joining the advancing iee of Ihe Arctic region.f 

The evidence seams to leave little reasonable room for doubt that, the 
Alpine region of the South Island was a centre of dispersion from which 
ice-sheets in like manner radiated outward towards the sea on all sides. 
The European and North American ice-sheets deployed northward, joining 
the Arctic ice. There seem to be no valid grounds for supposing that the 
New Zealand ice-sheets did not spread southward and join the advancing 
Antarctic ice. 

CiuTMkiA of Glaciation. 

Having thus reviewed the evidences of ancient glaciation presented in 
New Zealand, more particularly as seen in Otago and on the east coast 
of the South Island, and in tho Provincial District of Wellington, we are 
better able to determine tho value of the criteria of an ice-sheet mentioned 
by Dr. Marshall. Ho places those critoria under five headings, which I 
propose to consider seriatim: — 

(i.) A continuous line of morainic deposits at the oxtreme limit of 
the ieo-sheet. 

* Hardcastle, Trans. N.%. Inst., vol. xriii, p. 311. 
f Chamberlin and Salisbury, “ (loology/’* vol. iii, p, 331. 

20—Trans. 
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This is contradicted in England, whore, as Geilao lolls ns, no toiminal 
moraine marks the southern limit of the ice-sheet that crept over Britain. 
But in New Zealand wo have llio Taieri coastal moraine, lor size without 
a parallel iu any other part of New Zealand, or even in Great Bril am ; 
therefore the balance of evidence as lo an ancient ice-sheet lies with New 
Zealand as against England, which, although possessing no terminal 
moraine, is admitted to have boon covered with an ice-sheet. 

(2.) The occurrence of till or boulder-clay over almost the whole 
area covered by the ice-shoot. 

When tested against British experience wo fiiul that this criterion, like 
the first, also fails. In Scotland, although ice-covered in the Pleistocene 
from end to end, the till is mainly confined to the maritime benches, coastal 
plains, and lowland valleys. Altogether it does not cover more than 25 
per cent, of the total area. England and Wales were covered with a con¬ 
tinuous ice-sheet as far south as the valley of the Thames, and yet we find 
that the glacial drift is tnost irregularly distributed, altogether covering 
loss than 12 per cent, of the glaciated area. In Now Zealand we have the 
great Taiori Moraine, the Kaikorai boulder-clay, and tI k*, loess covering 
the coastal hills at Oamaru and Timaru, the Lyttelton lfills, and Motanau 
Downs; loess being, as we have seen, a deposit of purely glacial origin. 

The Taieri Moraine is admitted to have been formed by a glacier that 
descended from the highlands between the ClutJia and Taieri rivers. The 
glacier that filled the Taieri Basin and formed the great coastal moraine 
must have presented a front from thirty to forly miles long at the least. 
And, since this gigantic glacier surmounted hills over 1,000 ft. high near 
Milton, it must also have flowed southward into the lower Clutha Valley— 
a conclusion strengthened by the smooth, flowing contours and chain of 
shallow lagoons on the Clutha side. To those not iamiliar with the geo¬ 
graphy of this place, it should be mentioned that the rise between Milton 
and the Clutha Valley is only some 150ft., the area between the Toko- 
mairiro Plain and the lower Clutha being occupied by low, round, ieo-shorn 
ridges varying from 200 ft. to 300 ft. above soa-lovel. 

My object is to show' that this Taieri ice-sheet must have been of 
gigantic proportions. Now, il the climatic conditions in the arid region 
of Contral Otago allowed the accumulation of tin's great iee-sheot, what, 
I ask, must havo been the climatic conditions on the higher, less arid 
mountainous region of wostorn Otago ? Would not that area, as already 
shown by^ Hutton, bo also covered with a continuous ire-sheet ? Dr. 
Marshall seems to luive anticipated this difficulty, for lie tells us—and this 
is only a hypothesis suggested by Goikie and Chamberlin—that the sup¬ 
posed non-glaciation of eastern Europe, Siberia, and Alaska was duo to 
tho aridness of the climate—that is, to the absence of precipitation. And 
from this ho argues that one valley may contain a glacier and the next to 
it no glacier. Unfortunately for the application of this argument to New 
Zealand, the site ho has selected for the gathering-ground of tho Taieri 
ice-sheot is situated in the most arid region of Central Otago, where, as in 
Siberia, the snowfall should havo been too small to maintain such a mass 
of ice as that which radiated from the highlands between tho Clutha and 
Taieri watersheds, filled the Taieri and Tokomairiro basins, and crept over 
the coastal hills to the present coast-lino. 

I contend that tho groat ice-sheet that doscended (rom the highlands 
of Central Otago was a part of the greater ico-sheet that occupied the 
Wakatipu and Wanaka areas. 
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If Dr. Marshalls second criterion wotc made to road that “a poifinn 
of the glaciated area is covered with till or boulder - day,” it would be 
nearer (he truth, and bo applicable equally to (treat Britain <md New 
Zealand. 

(.‘5.) The (xeurrenee of rounded hills over the glaciated area. 

This is admitted by geologists to be a common feature ot glaciated 
areas. Rounded hills arc* conspicuous along the cast coast oJ Otago Irom 
the Kakanui River south to Waikouaiti. and from near Dunedin south to 
tlio (Tut ha. 01 examples north of Dunedin wo have Dawks wood Hill, 
Bald Hill, and Mount Watkins on the north side of Waikouaiti Valley. 
There are many equally fine domed hills in the* Palmerston district, hut I 
have selected these, as they are well seen from any point on the railway 
noar Puketeraki. Mouth, of Dunedin we have Maddle Hill, Morons Hill, 
and Stony TIill; Waihola I Till and Tutu Hill on the west side* ot Lake* 
Waihola- tho fii*st opposite Waihola Railway-station, the second at the 
south-west cmd of the lake; and farther south tho beautiful rounded domes 
and whalebacked mounds near Crichton Railway-station, six miles south o! 
Milton. 

Maungatua is a good example of a domed hill when looked .it Irom the 
Taieri Basin; but, as viewed in protile from any point south ol Milton, 
it is found to present tho oharacteristic features of the well-known “slope 
and crag” which is so distinctive of highly glaciated ureas. Viewed from 
the Taieri Plain it appears to bo a high mountain witli steep slopes, but 
when seen in profile it appears as a fine dome sloping gently westward to 
tho Barewood Plateau, on the edge ol which it stands. On the east it 
descends suddenly into the Taieri Plain. Tho gentle slope is the stow* 
seite , the stoop slope the lec-svitv. 

(4.) The occurrence of grooved or ice-worn surfaces of rook through¬ 
out the district covered by ice. 

Ico-worn surfaces, as 1 have already shown, abound on every hand, 
in some areas as smooth and fresh as il the ice had only yesterday 
rctToatod, but in most areas dissected and orodod by the younger present- 
day streams. 

Of the undisturbed glaciated surface we find beautiful examples around 
Ifampden, and immediately south of the Tokomairiro Plain, where between 
Crichton and Lovell’s Flat the. smooth, (lowing outlines are. still finely 
preserved on the long, gentle slope rising towards Central Otago. 

Of the glacialed ico-worn surfaces that are mom or loss impressed with 
later stream erosion T will here mention only the splendidly ico-worn slopes 
on tho west side of tho Taieri and Tokomairiro plains, extending as far 
south as Lovell’s Flat and Balclutha, a distance of altogether some forty 
miles. These smooth, gently rising slopes were eroded by the great ice- 
shoot that descended from the Barewood Plateau and tho Olutha glacial 
valley, and can be seen to great advantage from tho Main Mouth Railway, 
more particularly on the west side of Lake Waihola and on the south-west 
side of tho Tokomairiro Plain after passing Milton. 

Rocont streams have cut many narrow gutters and shallow gullies in 
the glaciatod slopes; but the two generations of erosion can be oasily 
traced by oven the merest novice in physiography from tho circumstance 
that the flat glaciated surfaces arc generally covered with yellowish-coloured 
tussock, while the gullies worn out by later stToam-aetion arc commonly 
sharply outlined by the darker-coloured bracken that grows in them. 

20*—Trans* 
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The evidences of glacial erosion are perhaps seen 1o bolter advantage 
on the west side ol the Tokomainro Plain than elsewhere in Otago. The 
panorama of ice-worn slope, rounded dome, niammillaled ridge and hum¬ 
mock, as seen jrom the summit or slopes ol Mount Misery, near Milton, is 
unsurpassed by anything in the Wakatipu distncl, or by anything l know 
of in Scotland or England. 

Briefly stated, Dr. Marshall’s (ourih criterion postulates that the area 
covered by ice is grooved and ice-worn ; and no one, J think, will be found 
to dispute it. Fulcher on ho admits that the Taieri Moraine was lormed 
by an ice-skeot or glacier that descended from the highlands between the 
watershed of tho Taieri and Clutha rivers. 

The pertinent question is, does he deny the competency of this 
particular ice - sheet to erode the surface over which it flowed ? Did it 
present an exception to the general law i l have, I think, sulliciently 
proved that the surface over which it flowed is, as we should natuially 
expect, deeply glaciated, and the evidence is then* lor every one to see. 

(5.) Boulders of rock foreign to the locality would be found in great 
numbers in positions where they could not have been de¬ 
posited by streams that formerly existed, or on prehistoric 
sea-benehos, 

I have already quoted references from Sir Archibald (leikie and Pro¬ 
fessor Salisbury to show that the rocks in boulder-clays are of local origin. 
A large proportion of the boulders in the Taieri Moraine consists of rocks 
carried from the west side of tho basin. Tho absence of foreign rocks in 
this moraine has not been held by Hector, McKay, or Hutton to be proof 
of its non-glacial origin. No rocks foreign to Now Zealand Lave yet been 
found in the coastal moraines, and t think it improbable that such will 
ever be found. Goikie has shown that the pressure of the land-ice de¬ 
scending from the Scottish Highlands thrust the Scandinavian ice-sheet, 
flowing over the NoTth Sea, away from the shores of Scotland; and it is 
certain that the Otago land-ice would in tho same manner thrust the in¬ 
vading polar ice away from our shores. 

Dr. Marshall states that diligent search for eight years has failed to 
show' him on the coastal Hills of Otago any of the evidences of glaciation 
that I havo shown to be so abundant in the Wakatipu region. Perhaps, 
after all, this is not surprising when wo remember that such veteran 
geologists as Sir Charles Lyoll, Sir Roderick Murchison, Sir Andrew (J. 
Ramsay, and Dr. Buckland failed to observe the widespread and con¬ 
spicuous evidences of glacial action in Scotland until these were first 
brought under their observation by Agassiz. 

The glaeiation of northern Europe was at. first denied by zoologists. 
It was claimed that an advance of the polar ice would havo caused an 
overlapping of Arctic, Sub-arctic, and Temperate faunas. That some such 
overlapping did take place appears to havo boon established. Bo that as 
it may, the difficulties of the zoologists have long since been romoved. 

The glaciation of tho South Island and of a large portion of tho North 
Island mil doubtless present difficulties to the biologist. What these diffi¬ 
culties are 1 cannot suggest. All that I can do is to record tho evidences 
of an ancient glaciation that occurred on a scale so great as to suggest that 
the South Island was a centre of movomont from which the ice-sheet 
descended to tho sea, in the southward direction probably meeting tho 
advancing polar ice. 
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Introductory. 

Introduction * 

Titk northern portion of the North Auckland Peninsula is an area ol both 
geological and geographical interest. Tho sedimentary strata diftoT con¬ 
siderably in lithological character, and also apparently in ago. Tho igneous 
rocks, while showing marked diversity in toxturo, ininoralogical charm 1 ter, 
and mode of origin, will probably ho found to display a relatively dose 
similarity in chemical composii ion. Several geographic cycles liavo panned 
over thin sea bordered area, each leaving its mark on tho land. 

The area may, for the sake of convenience, be called the Aupouri Pen¬ 
insula, after the Maori tribe that formerly occupied it in considerable 
numbers. 

A hurritkl reconnaissance of the Anpouri Peninsula made by us during 
the spring of 1908 had as its chief object tho obtaining of a general con¬ 
ception of tho main geological and geogTaplucal foaturos for purposes of 
comparison with those of the Whangaroa Subdivision, further south, where 
detailed observations were at that timo proceeding. The present paper 
is to be considered as a very imperfect summary of tho geology of northern¬ 
most New Zealand. 
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Previous f investigations. 

As caTly ah 1840 Pieffonbach* 1 * visited the locality, but that onoructu 
scientist Sir dames Hectorf wm appareuily tho first to examine the ,um 
at all systematically. Tjator Mr. A. McKay, 1 X the \ctcran geologist, (aim'd 
out further geological surveys. Dr. Marshal l.§ in recent papers, mentions 
very briefly some features of tho Aupouri geology. 

PHYSIOGRAPHY. 

At the northern part of tho Aupouri Peninsula a low, mueh-dissoctod 
tableland rises to a height of about 1,000 It. This tableland seems to re¬ 
present a portion of an old peneplain, which, formed in the Miocene period, 
has boon tilted in many directions and elevated to varying heights sin<e 
that time. 

The tableland occupies a great portion of the peninsula north ol the 
Harbour of Parengaronga. Southward of this inlet the tableland merges 
gradually into lowoi country, showing less-pronotinml relief. Klal-topped 
hills, gradually decreasing in altitude, border the eastern seaboard to Ho- 
houra, wkeio the more elevated country forming Mount ('anid marks the 
occurrence of an outcrop of harder and more ancient rocks. South ol 
Parongarenga sandhills extond inland from the western sea-coast, and, 
south of Hohoura, cover tho entire width of the peninsula. 

It will be apparent from the foregoing description that the peninsula 
consists essentially of a northern rather rugged mass of hard igneous and 
sedimentary rocks connected, by a long low tongue of less-resistant rocks, 
to the main mass of the North Auckland Peninsula. The outline of the 
Aupouri Peninsula would therefore seem to have been determined largely 
by the varying character of the rocks that compose it. 

The sequence of events indicated, by tbe present contour of tho Aupouri 
Peninsula is apparently similar to that, which may be deduced from a study 
of the physiography of tho whole of the North Auckland Peninsula. 

The northern part of the Aupouri Peninsula has probably boon subjected 
to atmospheric denudation since the (dose of Miocene times, whon it was 
apparently reduced to a peneplain. Elevation sinco that time has caused 
subaerial agencies to renew their work- a work now far advanced, us iH 
evidenced by the rounded contour of tho hills, the general absence ol rock- 
waste, and tho sluggish, well-graded character of most of the streams. In 
comparatively recent times a depression lias taken place, of which the 
drownod river-valleys now forming the harbours of Hohoura and Parenga- 
renga are the most striking evidences. A slight Novation may now be in 
progress, but of this there is not as yet, satisfactory evidence. 

The JjanA . 

Tho land-surface of the Aupouri Peninsula may conveniently bo dis¬ 
cussed undeT the following headings : (l) The tableland; (2) tho low lulls 
bordering the eastern seaboard ; (3) the sand country. 

♦ “ Travels in Now Zealand,” 1843, p. 199. 

•t “ Geological Sketch-map of Northern District of Auckland.” 

A : ** Gw)lo & °f Hokianga and Mongomii (taintion, Northern 

§“ Distribution of the IgnoouB Rooks of New Zoaland,” Anst. Ami. Adv. Sci., 1907, 
p. 366; " Geology of Centre and North of North Island Now Zealand,” Trans. N.Z. 
Inst., vol* ad, p. 79, 



BnrJi ANJ) ChAUKi'i --Geological Reconnaissance of Northernmost N.Z . (>J 5 


(1.) The Tableland ,—Tlio surface of the tableland consists of uplands 
covered with scanty scrub, and trenched by rather stoop-sided, well-graded 
valleys, often swampy. The valleys contain some standing bush, not 
generally of very good qualit y. The land-surface is generally Jree Jrom rook 
outcrops, but along the sea-margin mural precipices rise in many places 
abruptly from t.lio water’s edge. Kurt her description of this feature will 
bo found in iUo account of the sea coast. 

Near Cape Maria van Diemen, and thence southward towards Scott 
Point, that portion of the tableland which borders on the sea is cloaked 
with sand piled up by the prevailing westerly winds. In this pari of the 
area the sand seems to be advancing rapidly, and after every gale the changes 
wrought by it in destroying vegetation, filling up hollows, and damming 
streams to form small temporary lakes are very apparent. 

In JEtahia Bay, where stratified Pleistocene sands and gravels, with peat- 
beds, outcrop on the shore, a rat her lornarkable topography is exhibited, 
resembling somewhat that of the Bad Lands ol South Dakota. Iloro well- 
sculptured cliffs, with outstanding pillars of bizarre lorm, border the sea 
and extend up the narrow valleys (Plato LI 11, fig. 2), 

(2.) The low hills bordering the eastern seaboard form a practically even- 
crested ridge, rising almost imperceptibly from the sea-shoro on the east 
and from the sand-waste on the west. Uontlo undulations are, however, 
apparent in places, and shallow valleys occur at frequent intervals. For¬ 
merly—possibly before the advent of the Maoris dense kauri lorost covered 
this part of the peninsula, but now a scant* covering of scrub has replaced 
the luxuriant vegetation. The sand is encroaching on this part also, and 
producing the same effects as noted in the previous section. Doubtless 
the particularly mild relief of this portion of the area is duo in pari to cloaking 
by the sand. 

(3.) The sand country , which extends eastward from the broad, hard, 
western Seventy-mile Beach, and, in smaller patches, inland from the eastern 
sea-beach, consists of rolling sand-dunos of gentle gradient on the windward 
side, but stoop-sloped oil the leeward side (Plato LI 11, fig. 1). In the hollows 
between the more or less parallel ridges of sandhills small ponds of water 
occur. Ponds are also formed in the neighbourhood of the higher laud whoro 
the ever-moving sands have formed dams across the streams. As those 
become filled with more wind-blown material, quicksands are formed, which 
may bo dangerous to the traveller. 

The (\mi dine . 

The coast-lino of the Aupouri Peninsula is one of great variety, pre¬ 
senting marked divergence in character between the places where soft 
comparatively recent sedimentary strata occupy the coastal region, and 
whore the rosistant igneous and older sedimentary rocks confront the ocean. 
Along the western seaboard sliifting sands alone appear, except at the ex¬ 
treme north. Thus an almost straight shoro-Hne with a broad sand-boach, 
and with sand-dunes extending inland, borders the sea. The shore-lino 
hero, owing to the softness of the rocks, seems to have almost reachod 
maturity. 

The northern shore-lino presents a series of gravel- or sand-bordered 
bays diversified by steep rock-precipices. The sunken stream-mouths 
and the occasional islets and skerries off the coast testify that the shore¬ 
line is recently depressed, and that* it is consequently a young feature. . That 
it is not* absolutely infantile is proved by the numerous cliffs cut in the 
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rooky ridges, by tlrn marked Toek-benchos whicdi occur in places (Plato UV, 
fig. 2) and by the sand- and gravel-bays which represent aggmbxl sunken 
stream inouthis (Plate LIV, tig. 1). 

Tlio eastern shore-lino resembles the western margin. There are two 
pronounced indentations- the harbours of Parengarenga and nblumru. 
Both arc sunken stream-months. Pivrongaronga, with its branching bn vs, 
is of very irregular outline. At low tide the greater pari of the inlet is bare 
of water, save for the channels of the numerous streams which ramify 
through the mud-fiat and unite to How as a single si team through the narrow 
entrance. Hohoura Harbour resembles Parengaronga in general character, 
but is smaller and of simpler outline. 

Drainage. 

The drainage of the Aupouri Peninsula is insentient in type - that is 
the stroams flow independently of the structuie of the rocks. 

The area is well and maturely dissected. Many of the streams How 
practically at grade to their headwaters. 

The principal stroams are the Waitiki, Mitimiti, and To Kao, entering 
Parengaronga Harbour, and the Woralii and Waitangi, draining into the 
sea on the northern seaboard. All arc short and small, as would be expected 
from the small area and low relief of the country they drain. 

Geology. 

Introduction . 

Owing to the inspection of the Aupouri Peninsula being only in the 
nature of a reconnaissance, we were unable to investigate for ourselves 
many interesting questions dealt with in the reports of Sir dames Hector 
and Mr. Alexander McKay. In order to present as complete an outline 
as possible of the geology, the remainder of this paper is partly a compila¬ 
tion from these previous reports, but in every case where the conclusions 
given are not the result of our observations the authority for them is 
quoted. 

The following provisional names will bo applied to the strutigraphicnl 
groups recognisable in the area under consideration: Mount Oatnol Series, 
Whangakea Series, Bahia Series, Coal Point Series, Older Debris, Newer 
Debris. 

It has "been thought advisable, in consideration of the isolated position 
of the area and the, scanty paleontological data available for compand he 

n oses, to apply local names to all the series, although in the case ot the 
Point Series identity with beds developed elsewhere is proved. 

Mount Camel Series . 

Mount Camel and the low hills to the north-west are composed, accord¬ 
ing to McKay,* of rocks which bear a close resemblance to the supposedly 
Palaeozoic rocks occupying the greater part of the coast-lino between Wha- 
ngaroa and Mangonui. Heetorf describes them as a u development of 
diorites and tufaceous sandstones with mineral impregnations ” similar 
to the series found in several localities further south, and notably in the 
Puhipuhi aTea. Where rocks of the series were seen by the writers at tho 
head of Hohoura Harbour, they consist apparently of argillites and gran- 
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waokes, and contain veins ot barren quartz. Tlio Pahcozoic age is doubtful, 
and it is probable that they arc of more recent deposition. 

Marshall, who examined the area between Mangouui and Ahipara,** 
maps the older rocks in that aiea as igneous, whereas McKavf considers 
that both sedimentary and igneous rocks are lepresented. We think that 
the older rocks on the coast-line north of Whanguroa Harbour, which Mar¬ 
shall maps as igneous, contain representu lives both ol sedimentary and 
igneous rocks. However, iti consideration of Marshall’s pronounced view, 
the older rocks between Mangonui and Ahipara an* shown as igneous on 
the map accompanying this paper. 

About twelve miles north of Waipnpakauri, on the west coast, the pro¬ 
minent hill of Ifukatere rises some 300 ft. above the surrounding sandy 
waste. All outcrops on this hill are at present obscured by a covering of 
dritted sand, but horn its markedly greater elevation it scorns probable 
that it is composed of older rocks possibly of the Mount Camel Series. 
The outlying pierced island of Matapia may possibly be of the same nature. 

On tiie high land in the immediate neighbourhood of the North Cape 
headland, according to McKay,J associated with the igneous ro<ks to l>e 
presently described are “ slates and sandstones,” which he assigns to the 
same nge as the Mount Camel Series, 


Whangakca Scries, 

The rocks which are tentatively placed under this series consist of 
greenish and purplish indurated stratified rooks, possibly in part argillites, 
associated with basic and semi-basic igneous rocks, probably both intru¬ 
sive and contemporaneous. These rocks are cither synchronous with or 
later than the Mount Camel Series. 

The Whangakoa Series is exposed along the northern coast-lino between 
Cape Maria van Diemen and the western (Whangakoa) end of Spirits Bay. 
At the latter place occur purplish and greyish apparently argillaceous rocks, 
often much breccia! ed, and containing rounded lenses of harder material, 
which give them a conglomeratic appearance. A microscopic examination 
of these lenses shows that they are largely composed of comminuted frag¬ 
ments of a basic igneous rook whether plutonic or volcanic in origin is 
not clear, Hi places definite igneous rocks appear in close association 
with those just described, though, owing to the ini mine breceiation, it is 
difficult to be sure whether they arc contemporaneous with or intrusive 
into the seemingly argillaceous strata. It is probable that the latter are 
t uffs. 

Rocks of even more nondescript character occupy the sea-front from 
Cape Mario van Diemen to Spirits Bay. The pink-weathering sedimont- 
aries out by basic plutonics near Km Point probably belong to the 
Wliangakea Series. 

McKay,§ on paleontological grounds, considered the rocks of the 
Whangakoa Series to bo Tnassic. Hector,|| however, thought that they 
possibly belonged to the Maitai Series (Lower Carboniferous). We are 
unable to offer fresh evidence on this important question, beyond saying 


* Trails. N.25. lust., xl, 1907, p. 82, 
t Hep. U.S., No. 22, 1894, map facing p. 80. 
t Hop. <}.&, J894, p, 81), 
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that the series under discussion boars a [airly (‘lose lithological resemblance 
to certain strata found near Wliangaroa Harbour, which we consider may 
be ol late Paleozoic or early Mesozoic* ago. 


This name it is proposed to apply to the series of thin bedded purplish 
and greenish, claystones and well-stratiiied greyish gieonsandstones which 
is exposed in the area under considorat ion. 

The rocks of the *Raliia Hones outcrop on the shore of Puvcngatonga 
Harbour near Yates's house, and again in the low (‘litis bordering the har¬ 
bour towards the mouth of Waitiki (Veok, arid form the two limbs of an 
anticline. 

At the south end of "Rahia Hay the Rahia rocks, consisting of purplish 
and greenish shales, and well - bedded, greyish greensands! ones, in some 
places containing many plant-remains, have been intruded and baked by 
igneous rocks, to be presently described, and are unconlormably overlain 
by the gravels of the Older Debris. A little noTth of this outcrop the locks 
are seen in their unaltered state; but farther north still, in Taupiri Bay, 
they are again associated with igneous rocks. 

No clear evidence of the geological ago of the Rahia Series has yet boon 
adduced, but Hector* considers it to be (Yetaeeo-t ciliary. (Vrtainly the 
members of this series bear a considerable lithological resent bianco to cer¬ 
tain facies of a series near Whangaroa, to which a late Mesozoic or early 
Tertiary age has been assigned both by MoKayt and ourselvcH. 


Coal Point Series. 


We would tentatively apply this name to a scries of sedimentary 
and pyroclastic rocks which, beginning in the hills north of To Kao 
Settlement, forms a semicircular belt touching the north coast at Spirits 
Bay, and having a considerable exposure on the oast coast near Coal 
Point. 

(1.) Lower Beds .—The lowest beds of the Coal Point Sorics aro impure 
carbonaceous greensandslones, mudstones, and grits, with mollusean and 
plant remains, fragments of andesitic rock, and thin inconstant coaly part¬ 
ings. These beds are exposed at the north head of Parengnrenga Harbour, 
and it is probable that within the last sixty or sovenly years they were 
also to be seen at the south head of Parengnrenga Harbour, where they 
have since boon covered by the advancing sands. 

In places the carbonaceous sandstones and grits contain irregular lenses 
oHignite. At the time of our visit the best outcrops of the “ coal ” weie 
said to be covered by drifted sand. Those soon were too poor in quality 
and limited in quantity to be of any commercial value. 

HectorJ gives the following analysis of the lignite :— 


Fixed carbon 
Hydrocarbon 
Water .. 

Ash 


41*65 

18*11 

30*03 

10*21 


* Rop. O.S., 1894, pp. xvi and 8(5. 
t Rop. G.H., 1804, p. 80. 
t Rep. G.8., 1804, p. xvii. 


100*00 
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A very similar i»rit-bod occurs at the north end of Wharekau Bay, un- 
confornubly overlying the mass <>l igneous and sediment ary rocks vvliich 
constitutes the Nortli Capo headland. 

(2.) Ilpptr Multi. Between Purongaronga North Head and Wharekau 
Bay the Coal Point Series forms a syneline, the uppo.r beds being exposed 
along the coast-line. These beds, which are course \ol<\mic breccias m 
<* * * § luding fragments of stone up to 2 it. in diameter, interbedded m their 
lowest paits with liner sediment a ries, occupy the sea-lront as far as (Vial 
Point. They exhibit a rude hi ratification, and are m some places seamed 
with culeite veinlets, and in others with stringers of opal. 

At Coal Point a seam of impure lignite about (> chains long and J ft, (> in. 
thick, striking east and west, and dipping to the south at 35°, is inter 
bedded with the breccias. The outcrop is in t (misting as a Hording evidence 
ol the probable presence of a land-surface here during the nc<unmlation 
ol the breccias, but is ol no economic importance. 

The (V»al Point Series throughout the rest of the a ism in which it occurs 
is represented only by the breccias which belong to the upper horizon, 
(rood exposures aic to be seen on the track from Purongaronga Harbour 
to To Paid Sheep station, where pebbles of sedimentary rocks occur aniongsl 
the volcanic fragments, and at the eastern point of Spirits 1U>. At this 
latter place “the lower three or four feet” of the breccias “aic so crowded 
with remains of a species of Heal pell urn as to form an impure shelly lime 
stone.”* 

(3.) Petrology. —Megascopic#lly the constituent fragments of the Coal 
Point grits and breccias would be identified as andesitic rocks of medium 
grain, showing phenocrysts of plagioolaso and pyroxene. The small frag¬ 
ments from the lower grits are usually more basic in appearance than 1 110 
boulders of the coarse breccias. 

Microscopic sections of the basal grits show that they are composed of 
fragments ol lava closely agreeing with those found in the overlying coarse 
breccias. Tn the grit fragments, however, cryslals of highly altered olivine 
are rather frequent. The grits are much seamed with veinlets of a zeolite, 
apparently natrolite. 

Representative sections from the coarse breccias show that tlm preva 
lent rock is an augite-andesite, with a liyalopilitic grmmdmass in which 
glass predominates over feldspar laths and augite granules. The augite 
phenocrysts, which vary much in abundance in different sections, are pale 
brown or yellow in colour. Porphyritie feldspars are abundant, the domi¬ 
nant ones being andesino and labradorite, the latter being the more fre¬ 
quent and having many glass inclusions. (Pinto LV1, fig. I.) 

(1.) ('<rr relation and Age. The lowest beds of the Coal Point Series 
contain fossil Moll amt which arc apparently of Miocene age, McKayf 
correlates thorn with the lignite-boa ring beds of Cooper’s Beach and the 
tine-grained tuffs at the huso of the volcanic breccias of Wlmngama Harbour. 

The Hcalpellum found at the huso of the breccias in Spirits Buy is re¬ 
garded by Hector and McKay as identical with that J occurring at Chamber¬ 
lain’s Island, near Auckland, in strata which, it is agreed by Cox,§ Park,|| 

* McKay, Hop. G.S., MM, j>. 82. 

fRop. (I.H., 1801, pp, 82, 89. 

t More recently ckmcrihcKl by Konhaxn as Pallid im aucklandiam: (aeol. Mag., 
March, 1003, p. 110, 

§ Rep. (I.H., 1870-80, p. JO. 

|| Trans. N.55, Just., 1880, p. 304. 
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Multan,* and Fox,f pass conformably up into the Manukau breccias a 
series of volcanic agglomerates and breccias ol extensive development on 
the west coast north of the Manukau Heads. It is evident, therefore, that 
the Coal Point Scries is to he coirelated with the Manukau and Wlimmaroa 
breccias and the strata which eonloinmbly underlie these breccias. It 
may be noted that petrologically the component rocks ol the Coal Point 
and Whangaroa breccias show a striking similarity, and that this resem¬ 
blance seems also to extend to the Manukau breccias and other closely 
related volcanic beds of the Auckland Isthmus .% 

In this connection the two following analyses of general samples-— 
(1) of fragments of Coal Point breccia, (2) ol fragments fiom breccia at 


uTs, Whangaroa—may be of inteiest: 

(i > 

(2) 

Silica (Si0 2 ) 

.. 59-20 

58-20 

Alumina (A1 2 0 3 ) 

.. 18-03 

18-33 

Ferric oxide (Fe 2 0 3 ) 

MO 

Ml 

Ferrous oxide (FcO) 

2-88 

3-1(5 

Manganous oxide (MnO) 

()■ 10 

0-35 

Lime (CaO) 

7-03 

(5-20 

Magnesia (MgO) 

2-51 

3-19 

Potash (K 2 O) 

2-28 

2-9(5 

Soda (Na 2 G) 

2-93 

2-(53 

Titanium-dioxide (TiO a ) 

1-2(5 

0-87 

Carbonic anhydride (C0 2 ) 

Nil 

Nil 

Water and organic matter 

. 2-08 

100-00 

2-05 

KX1-00 


Since no unconformity has been recorded between the Coal Point and 
Bahia Series, it is quite possible that the latter will ultimately prove to be 
of Miocene age, just as the Waitomata beds, at one time considered to be 
Cretaceo-tertiary, are now generally admitted to bo conformable to the 
Manukau breccias, and Miocene in age; blit further field study will be 
necessary before any definite opinion can be given on this point. 

Older Debris. 

Under this heading we propose to place a series of horizontally stratified 
sands and water-worn gravels that outcrop at various places in (he area. 
The relation of these beds to the Coal Point Series is not clear, but they 
lie unconformably on the Bahia and older scries. 

The rocks of the Rahja Series are soon at the southern end of Bahia 
Bay to bo unconformably succeeded by a horizontal layer of fine gravel 
6 ft. or 7 ft. thick, followed by 100 ft. or more of horizontal sandstones. 
In various places throughout the Aupouri Peninsula—as, for instance, on the 
track from Hukatero to Hohoura—similar beds, horizontally stratified, arc 
seen cropping out of the newer drifting sands. At Scott Point they may be 
observed filling up the irregularities in the much-dissected older igneous 
rocks, and forming a flat-topped hill, rising 300 ft. or 400 ft. above soa-level. 

* Trans. N.2. It&U 1801, p. 429. 

t Trans. NJZ. Inst., 1801, p. 492. 

jSee Mulgan and Vox, loc. Hi.; also Marshall, Trans. NT.55. Inst., xl, 1807, p. 00. 
Hypersthano, which Marshall finds so widely distributed in tho Manukau breccias, i > 
not invariably present in sections of Coal Point breccias. 
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Inconstant bods of 1 uglily carbonised brown or black peat, apparently 
overlying the uppermost lasers of tho Older Debris, bill possibly uncoil- 
formablo to them, occur in various places, especially at the north ond of 
Rahia Bay. Trunks of trees and roots m situ are oi frequent occurrence 
in those deposits, which are too small to be of value as fuel. Kauri-awn is, 
however, found in fair quantity in and immediately under them. 

The firmer scrub-coveTcd country wliidi lies to tho east oj I lie over- 
advancing west-coast sands, the similar minor accumulations in Spirits 
Bay, tho low sandy flat which separates the North dupe headland from the 
rest of the high land, and the low flats in the south-east part of Paronga- 
renga Harbour, although doubtless much younger than tho stratified beds 
just - described, are also included under this heading. The occurrence oi 
great quantities of kauri-gum and of abundant remains oi largo trees in the 
swamps on tho land-surface— formed of these beds—points to a protracted 
period when the land became clothed witli a groat kauri lorost. 

Ncwet Debris . 

The most important of tho recent deposits an* the widespread sand-dunes 
at present drifting in from the east and west coast a, and the .illuvial de¬ 
posits accumulating in the various swamps and ponds. 

Judging from its present rapid rate of advance, the wind-blown sand 
can only have begun its inroads since the destruction ot tho kauri forest 
by the early Maoris. The peculiar topography produced by these drifting 
sands has already been described. It only remains here to notice the 
remarkable difference between tho east- and west-coast sands. That, of the 
oast coast is almost pure silica, and was in former days used for moulding in 
the ironworks at Onohunga and in the manufacture of glass at Auckland. 
That of the west coast is of the more ordinary type of quartz and shell sand. 
Some of the sands near Capo Maria van Diemen and in Spirits Bay consist 
entirely of finely comminuted shells of great beauty. 

Oldir Igneous Rooks .* 

We propose to subdivide the igneous rocks of the Aupouri Peninsuhf. 
into an older (or pre-Miocene) and a younger (or Miocene) gToup. TLe twu 
series have not boon found in contact. The only evidence for thin division 
of tho igneous Tocks consists in the petrological differences between tho two 
series, and in the much greater degree of alteration of the group regarded as 
older. Tho younger group has already been described under the Coal Point 
Homs. Tho older ignoous rocks may belong to one or mere distant periods. 
Homo, apparently, are associated wit h Mount, Camel roeks.f Some are found 
associated witli tho Whangakeu Series, though whether contemporaneous 
or intrusive is not clear. Others are found intruding and altering Rahia 
rocks. In other cases thoy occur unassociatod with sodimontaries. 

Whether or not, therefore, the, whole assemblage is to bo regarded as of 
poBt-Uahia date must for tho present remain uncertain. Wo propose merely 
to describe the most important occurrences. Hp caking broadly, it may bo 
said that the older igneous rocks are more plutonio in character to the oast— 
i.e., towards North Cape—and more effusive in aspect towards Capo Maria 
van Diemen and tho west coast. 

* In this part we arc much indebted to Professor Marshall* who examined tho micro- 
8CO|x> sections and gave uh valuable notes ou Ilium. For lho final results woaro, of course, 
solely rosismsiblo. 

*t Hoolor, Rep. <1.8., 1802, p. Ixxxi. 
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(1.) Igneous Rocks associated with the Bahia Series.— The largest occur¬ 
rence of old volcanic rocks is at Scott, Point. In tHo field this rock shows 
remarkable spheroidal structure, probably due to movement after partial 
consolidation oi the lava, which gives it a pseudo-aggie mo ratio appearance. 
In the more decomposed, clayey material between the harder blocks calcite 
and chlorite aTC often developed* 

In hand-specimens the rock at Scott Point is a very tine grained, dull- 
green and reddish rock, containing no identifiable mineral except secondary 
calcite, which is abundant, both as finely disseminated grains and also as 
amvgdules. 

Microscopically, the rock, which is somewhat' decomposed, and stained 
yellow with limonito, appears to be an olivine basalt,. The phenoerysts 
are few, and aie feldspar (labradorite chiefly), containing numerous glass 
inclusions and seldom showing multiple twinning, and olivine with charac¬ 
teristic form but largely altered to calcite. The groundmass is made up 
of elongated feldspar laths, between which are scattered numerous granules 
of augite. Professor Marshall notes that the rock resembles the basalt 
near Ahipara and Takahuo described by him in a recent, paper.* 

Similar ignoous rocks occur at Rahia Bay, whore, as already stated, 
they intrude and alter the Rahia Serios, and again oil the higher sand- 
shrouded land between Rahia Bay and Gape Maria van Diemen. In this 
locality, however, it seems doubtful whether or not some of these rocks are 
contemporaneous flows. 

(2.) Igneous Rocks associated with the. Whangakea Series. —Some doubt 
exists as to the relationship of the apparently sedimentary rocks to the 
undoubtedly igneous at Cape Maria van Diemen and at Whangakea. At 
the latter place there is an extensive development of basalt similar to that 
occurring at Scott Point, though the olivine crystals are smaller, more 
numerous, and have been corroded by the action of the unconsolidated 
magma. Largo feldspars are absent, and the small laths show no tondoney 
to arrangement in flow-lines (Plate LV1, fig. 2). A little to the east of 
Whangakea is seen a coarser ignoous rock—possibly a mica-diorito. Darky 
Hill and the neighbouring high ridges appear to bo chiefly composed of a 
very compact ignoous rock in which a finely crystalline structure and 
small feldspars are visible to the naked eye. Under the microscope this 
rock provos to bo a somewhat altered augito-andosito, in which fairly large, 
very light brown augites and elongated feldspars (andesine and labradorite) 
are tho only phenoerysts. The groundmass is now obscure, but contains 
abundaut grains of ilmcnite, and was apparently made up of feldspar laths 
and granules of augite and ilmenito imbedded in a glassy base. 

(3.) Igneous Rocks associated with the Mount Camel Smes. —According 
to McKay,t "intrusive or bedded contemporaneous floes of crystalline 
rocks—syenite and diorite” occur at tho North Gape headland, on the 
northern coast west of Spirits Bay, and at tho head of Parongarouga Harbour. 
We wore able to visit only the first of those localities. 

The rock forming the greater part of the North Cape headland is a basic 
plutonic showing considerable range in structure and in mineralogieal com¬ 
position. On the south the plutonic is overlain by grit-beds of Miocene 
age, while along its western boundary—near Koxr Point—it has intruded 
and altered argillaceous rocks which may belong to tho Whangakea Series. 

* Trans. N,Z. hurt., vol. xJ, 1807, p. 82, 
f Rep. G.S., 1894, p. 90, 
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The dominant typos of crystalline rock encountered in the North Capo 
promontory arc norites and gabbros. passing 21 1 places into Imrt jk I untiles 
and lherzolites. 

In liand-specimens Hie gabbros and norites vary in texture from coarse 
to rather line. The mod coarsely ^rained rock is a nori(< obtained near 
Kerr Point, made up of \ery conspicuous <nslals ol enstatite, .1 in, and 
more in length, apparently imbedded in a crystalline mass ui iolclspar. 
A somewhat, liner and more even grained rock is the gabbro Irom ‘North 
Cape, hand-specimens ol which show dark-green nugites and white and 
occasionally pinkish feldspars I airly e\enly distributed. A much liner 
gabbro occurring in the clilTs east of Tom Howling’s Hay, in hand-specimens 
can. only 1m described as a brownish rock consisting of a line-grained mixture 
of rather clear feldspar and somewhat decomposed ferro-magnosian minerals. 

"Under the microscope the plutonics arc seen to be holoervstallino. The 
feldspars range from labradorito to anorthile, and are usually fresh. In 
the gabbros the forro-magnosian mineral is a light-brown pyroxene, seldom 
showing the diallage structure to any marked extent, and often partially 
altered to bluish-green hornblende or to uralite. Very much alter**! 
olivine is occasionally found. In the norites the livpersthono occasionally 
is seen to be partially altered into brown or bluish green hornblende 
(Plato LV1, fig. 3). In the case of the very coarse rock from Kerr Point, 
bastilo has partly taken the place of enstatite. 

The harlzbergite which is found near Kerr Point is itt hand specimens 
a pale olive-green took much flecked with white. It is crossed by a number 
of fine cracks, along which alterat ion-prod nets have accumulated. The 
phonocrysts arc large pyroxenes, the greater part, of each being dull and 
earthy, but the cores having a metallic lustre. Microscopic sections show 
that the rook is made up mainly of sorponiiiiisod olivine, which surrounds 
numerous crystals of enstatite now nearly completely altered to bast it e. 
A considerable quantity of chromite and magnetite occurs in the serpentin- 
ised olivine. This rock shows a general resemblance to the liartzbergite 
from Milford Sound, of which Professor Marshall has kindly lent, us sections.. 
The North Cape rock is, however, much more decomposed than that Irom 
Milford Sound. Lluvrzolito has been recognise) in bands traversing the 
gabbio at North Capo. Mogascopically the rock is coal-black, finely 
crystalline, and traversed by irregular streaks of white, which are probably 
decomposition-products. Under the microscope the Ihorzolito proves <0 be 
composod mainly of olivine, much of which is converted Into serpentine. 
Some enstatite, diallage, and brown hornblende also occur. This rock, on 
the whole, shows a closer resemblance to the hartzbergito from Milford 
Sound than to the lherzolite from Cow Saddle, to the north-east* of Milford’ 
Sound.* Nevertheless, the presence of diallage seems to place it amongst 
the lhorzolites (Plate LVII, fig. 1). (hitting the ihorzoiito at. North Cape are 
several clearly defined bands, 1ft. or more in thickness, of a dull green 
homogeneous-looking rock, with a hardness of about 6, Microscopic, 
examination shows Huh rook to bo a very fine grained aggregate of diopside 
and sphone, with a little feldspar (Plate LVII, fig. 2). 

The occurrence of ultra-basic rocks closely allied to those found near 
Milford Sound and elsewhere in the South Island is of great interest. The 
foregoing notes, unaccompanied as they are by chemical analyses, must be 
regarded as of a purely preliminary character. 

* Marshall, Trans. N.H. lust, UK)4, p. 483. (tiiw Marshall, Trims, N.%. hurt., it05, 

p. 5<U.) 
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(4.) Economic Ih posits m thi Olthr Itfucou# Rocks. A lew wins nl rusty 
(salcitc and ol quart/ pscudomorphic alter pvnto wow noted in igneous 
rocks near Kerr Point. An assay o! a sample from those veins \iohled 


Hold 

Silver 


I (hvt. 21 gr,| 


0 


in 


Value per ton 


7s. 6d. 


In tho same locality bands rich in pyrite and containing mono chaloopyrito 
also occur. Those wore examined lor gold, silver, copper, cobalt, and 
nickel, but yielded only— 

Silver ,. . . . 7dwt. Mgr. per ton. 

Copper .. .. . .. 6*21 percent. 

Tho surface <>/ the high land forming the North Cape Promontory i« 
strewn with blocks ol hydrous ferric oxide derived from the decomposition 
of the underlying basic rocks. An analysis of this is subjoined, which is 
interesting us showing the high percentage of chromic oxide probably 
derived from the chromite of the ultra-basic rocks : - 


Silica (SiOg) 

,, 

2-811 

Alumina (Al s O.,) 

.. 

7-<Ki 

Ferric oxide* (F« s O s ) .. 

., 

<10-07 

Manganous oxide (MnO) 

.. 

(HO 

Lime (OaO) 

, 

Nil 

Magnesia (MgO) 

.♦ 

O-flO 

Chromic oxide (Cr s O s ) .. 


3-215 

Loss on ignition 

«, 

1(5-01 

Undetermined .. 


.. 0*311 

* Equivalent to metallic iron 48-35 por oimt. 

l(KHH) 


Dr. Maclaurin the Dominion Analyst, adds the following note: “On 
heating, tho sample gives a colour similar to that of Pampara iron-ore 
when burnt, and therefore should bo suitable for paint/* 


EXPLANATION OF PLATKB Ul-LVU. 

1 * 1 * 1 m LH. 

Map ol tbo northernmost portion of Now ftealamk 

I^ate UII. 

Fig. 1. Sand-dunes on sea-coast near To Paid. 

IRg.2. M Bad lAnds 11 tojiqgraphy, Hahla Bay. 

Plato, blV. 

Fig. 1. Spirits Bay* from Whangakca ontl. 

Fig. 2, Rock bonoli at Cape Maria van Dieraon. 

I>LATW LV. 

FSg. 1. Boundary between sand-dunes and Older Debris near To Paki. Shows jamils 
formed by dogging action of advancing sand. 

Fig. 2. Advancing sand near Cage Maria van Diemen. Tho sorub-oovowxl hill is «n 
outcrop of the Older t)6bris nearly overwhelmed by the sand. 

Plate LVL 

Fig, 1. Andesite breccia from near Coal Point* 

Fig* 2. Basalt from Whangakea, west end of Spirits Bey. 
iFig* & Norite from north end of Wbarekao Bay* 

Plate LVII. 

JSg* L Lheisoiite from mainland fast inside North Capo Island. 

Jig, 2* XHopaWsHSphene band cutting the rook shown In fig. 1 
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Art. LXIII.— Moon Numeration : Being a Reply to Mt, Ehdan Bent'* 
Paper or? “Maori Numeration” in Tram. N.Z. ImtVol. xjtmx* 

By Hare ITongi. 

Communicated by A. Hamilton. 

[Read b(fon the Wellington Philosophical Soarty, I si St pl< mha, 1(100 | 

In view of the splendid contributions to science \vhi<h this Institute has 
trom time to time published in its Transactions and Proceedings, many of 
which I have read, I have very much pleasure indeed, and no little diffi¬ 
dence, in submitting for consideration an essay oi a somewhat critical nature 
on the subject of Maori numeration. Whilst, however, conceding that 
many subjects discussed by the Institute aie necessarily of a controversial 
character—that of the moa-bird, for instance, no living specimens of which 
have been accessible to students—I should like to make my present position 
quite clear by stating at the outset that there is no important subject in 
which I myself am interested so little 4 open to controversial and argu¬ 
mentative discussion as that of Maori numeration. Looking back through 
the century of years just closed, we see its ample field crowded with living 
Native specimens, with wise men having a just knowledge of this particular 
subject, and a knowledge which has boon readily imparted to the inquirer. 
Not only so, but the Maori is a keen, an eager debater and controversialist: 
some of his finest literary remains are found to-day in what are known as 
“ disputation songs”— waiata tautohetohe , or waictfa tautitolito. A 
great advocate for " correct forms,” one of the readiest phrases which fell 
from the lips of the elders was “ Kia tika” or u Be exact.” And so, al¬ 
though disputes have been waged abroad on a thousaud-and-onc subjects 
of historical uncertainty and interest—such as that of descent, ancestry, 
traditional canoes, the introduction of the bumara tuber, causes of inter¬ 
tribal warfare, women, lands, and even to so minute a question as the in¬ 
terpretation of an historical passage or the primary meaning of a certain 
historical term—-no marked disputation concerning either principle or detail 
of the system of numeration as regularly taught and practised by him has 
been recorded. The inference is obvious. The Maori system of numeration 
as generally known is at once so methodical in its arrangements, so well 
defined in its parts, and so comprehensive in its form that apparently no 
sufficient ground for disputation has presented itself. 

These preliminary omervations are suggested by the recent perusal of 
an article on Maori numeration, by Mr. Elsaon Best, which appears in the 
Transactions of this Institute (vol xjodx, p. 150). Mr, Best has been long 
and very favourably known as a sturdy contributor to the pages of Maori 
literature, and containing, as his productions usually do, a large proportion 
of purely Native material, he has placed on record a quantity or most in¬ 
teresting, useful, and highly informing original Native matter. In the 
voluminous article under notice, however, it is strikingly apparent that 
Mr. Best has deviated widely from his usual course. The Native originals 
which he presents are comparatively few, and those few unimportant and 
misleading. He wanders far outside the area of Maori research, and, as a 
consequence, he appears to have done himself and his subject alike a very 
grave injustice. In the weakness of his authorities, in the enlacing of m 
field, and in labouring to prove that which is not possible, Mr. Best exhibits 
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a peculiarly capricious estimate of the whole subject. He has, in short, 
so clouded the outlook of otherwise clear premises that, in the name and 
interests of truth, I venture this protest. 

In the course of submitting the following numerical tables illustrative 
of the original system of Maori numeration, I propose to demonstrate that 
Mr. Best’s observations on (a) the numeral prefix are entirely inadequate, 
and that those on (b) the term ngahuru and (c) the term tekau require con¬ 
siderable modification. 


(a.) The Numeral Prefix. 

Mr. Best states, “ To the above terms [tahi, rua, torn, &c.] various pre¬ 
fixes are applied. When using any of these expressions for numbers m 
conversation, or when enumerating articles, the term ko is prefixed to the 
first, which thus becomes kotahi. From two to nine inclusive the prefix 
is e. To ngahuru no prefix is applied as a cardinal, but as an ordinal tua 
is so employed: tua-ngahuru = tenth. Tekau , the modern term for ten, never 
bears a prefix, the ordinal being expressed by the use of the definite article : 
te tekau = the tenth. Thus we have the cardinal numbers as follows :— 


“Ko-tahi = one 
E-nia = two 
E-toru = three 
E-wha = four 
E-rima = five 


E-ono — six 

E-whitu = seven 

E-waiu = eight 

E-iwa = nine 

Ngahuru, or tekau = ten 


as used in Maori. These terms are often used when counting. But an 
ancient and more correct style of actual enumeration is by prefixing ka to 
the numerals. Probably, however, ka is not a true prefix in this case : 
for my own part, I do not so Tegard it,” &c. 

That extract in itself justifies my statement that the writer held a 
very capricious estimate of the special knowledge peculiarly required in 
this particular matter. In the first place, kotahi means single and alone 
rather than one of a series—as, one, two. three. We may speak of kotahi , 
a single one ; of kotahi telcau, a single ten ; of kotahi rau , a single hundred ; 
and of kotahi mano s a single thousand : but not of kotahi as a first one, as a 
precursor to some following number. For that very reason, kotahi is not 
used by competent speakers where such a thing as progressive numeration 
follows. The prefix e of his example is derived, as I shall presently show, 
from a different source altogether. The numeral prefix e, which speaks in 
the plural sense, is derived from he, which speaks in the singular sense. 
Thus : He-tahi, e-rua, e-toru, and so on. Ka, too, as we shall presently see, 
is an undoubtedly proper and true numeral prefix. As to numeral prefixes 
not applying to the terms ngahuru and tekau, I will presently show that 
most, if not all, numeral prefixes do properly so apply. 

But first I would submit that the Maori language is a scientific language 
—that it is not a fabric of merely adventitious texture. By way of illus¬ 
trating this, let us for a moment consider such well-known terms as arero, 
reo, lwrero = the tongue, the voice, to speak. To the Maori ear a relation¬ 
ship is set up of these terms by the similitude of sounds and letters. This 
similitude, I submit, is intentional. Moreover, it is an indisputable fact 
that the Maori has given a different name to every species of bird, fish, 
tree, shrub, plant, weed, stone, cloud-formation, colour and tint, cardinal 
and intermediate wind-point—in short, to the sum total of visible pheno¬ 
mena as known to him—without either repetition or confusion. In the 
same sense, the various stages of a progressive action, from simple to 
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complex, can be faithfully—need I urge, graphically—described. Could 
such a state of things exist if his language was crude, inadequate, unscien¬ 
tific % I think not. In its perspicuity, in its comprehensiveness, I have 
found the Maori language to be, in its particular domain, absolutely re¬ 
liable, and free from confusion of sense. Those good qualities, I shall now 
proceed to show, he has worked into his system of numeration—premising 
that if I fail to make this clear it is my fault, and not the fault of the 
system. 

The Maori system of numeration was perfected by means of the an¬ 
cillary prefix. He found five vowels in his language— a . e, i, 0 , and u —and 
those letters he appears to have deliberately employed as aids in the con¬ 
veying of different senses of numeration which different situations created. 
By taking these letters seriatim we can learn both of the manner in which 
he used them and the ends which he had before him. The first vowel, 
then, is a ; this he uses as ha. As a numeral prefix ha answers the question, 
fk How many does that make ? ” 

[Note. —Ma is used as a numeral conjunction signifying <tf and 55 ; it 
serves as a threadle with which to catch up the successive units to loop 
them on to their respective tens. The definite article te (the), its plural 
nga (the), and the indefinite article he (plurally e) are used as occasion 
requires.] 

Table A. 


Ka tahi 
Ka rua 
Ka toru 
Ka wha .. 

Ka rima 
Ka ono 
Ka whitu .. 

Ka warn .. 

Ka iwa 

Ka tahi te tekau 
Ka tekau ma-tahi .. 
Ka tekau ma-rua .. 
Ka tekau ma-toru .. 
Ka tekau ma-wha .. 
Ka tekau ma-rima .. 
Ka tekau ma-ono .. 
Ka tekau ma-whitu.. 
Ka tekau ma-waru .. 
Ka tekau ma-iwa .. 
Ka rua nga tekau .. 
Ka rua tekau ma-tahi 
Ka rua tekau ma-rua 
Ka rua tekau ma-toru 
Ka rua tekau ma-wha 
Ka rua tekau ma-rima 
Ka rua tekau ma-ono 
Ka rua tekau ma-whitu 
Ka rua tekau ma-waru 
Ka rua tekau ma-iwa 
Ka toru nga tekau 
Ka toru tekau ma-tahi 
Ka toru tekau ma-iwa 
Ka wha nga tekau 
Ka wha tekau ma-tahi 
Ka wha tekau ma-iwa 





That makes one 

= 1 




„ two 

2 




„ three 

3 




„ four 

4 




„ five 

5 




six 

6 




„ seven 

7 




,, eight 

8 




„ nine 

9 


That makes the one ten 

10 



u 

ten and one 

11 




ten and two 

12 



», 

ten and three 

13 



1 * 

ten and four 

14 



»• 

ten and five 

15 




ten and six 

10 




ten and seven 

17 



V 

ten and eight 

18 



n 

ten and nine 

19 



)* 

the two tens 

20 

That makes two tens and one 

21 




two tens and two 

22 




two tens and three 

23 


>1 


two tens and four 

24 


>9 


two tens and five 

25 


9* 


two tens and six 

26 


tv 


two tens and seven 

27 


jv 


two tens and eight 

28 


>9 


two tens and nine 

29 


»t 


the three tens 

30 


99 


three tens and one 

31* 


19 


three tens and nine 

39 


9* 


the four tens 

40 


99 


four tens and one 

41 




four tens and nine 

49 


* And so on, adding successive units, to 38. To save space, in each case only the 
first unit and the last unit are given. 
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Ka rima ng<* tekau 
Ka rima tekau ma-tahi 
Ka rima tekau rna-iw a 
Ka ono nga tekau 
Ka ono tekau ma-tahi 
Ka ono tekau ma-iwa 
Ka whitu nga tekau 
Ka w hitu tekau ma-tahi 
Ka whitu tekau ma-iwa 
Ka warn nga tokau 
Ka warn tekau ma-tahi 
Ka waru tekau ma-iwa 
Ka iwa naa tekau 
Ka iwa tekau ma-tahi 
Ka iwa tekau ma-iwa 
Ka kotahi te Tail 
Ka kotahi to rau ma-tahi 
Ka kotahi te rau ma-iwa 
Ka kotahi te rau, ka 
kotahi te tekau 
Ka rau, ka kotahi te 
tekau ma-tahi 
Ka rau, ka kotahi te¬ 
kau ma-iwa 

Ka kotahi te rau. ka 
rua nga tekau 


Tible A— continued. 

.. That makeb tho five tens «50 

„ fi\c tens and one 51 

five tens and nine 59 
the six tens 00 

. . six tens and ono 61 

,, six tens and nine 09 

„ the sevon tens 70 

,, se\en tens and one 71 

„ seven tens and nine 79 

. .. „ the eight tens 80 

eight tens and one 81 

eight tens and nine 89 

,, the nine tons 90 

„ nine tens and one 91 

„ nine tens and nine 99 

. .. „ the one hundred 100 

That makes the one hundred and one 101 
„ ono hundred and nine 109 

That makes the one hundred and the one ton 110 

„ one hundred, one ten, and one 111 

,, one hundred, ton, and nine 119 


the one hundred and the two tens 120 


So the process goes on, by simply linking up the units to the tens^and 
the tens to the hundreds, until a thousand is reached. I will now, therefore, 
merely set up the hundreds :— 


Ka rua nga ran 
Ka toru nga rau 
Ka wha nga rau 
Ka rima nga rau 
Ka ono nga rau 
Ka whitu nga rau 
Ka waru nga rau 
Ka iwa nga rau 

Ka iwa nga rau, ka iwa nga tekau 
ma-iwa 

Ka kotahi te mano 
Ka mano 
Ka mano tini 
Ka mano tuarea 
Ka mano tini whaioio 
Ka ngea, ka ngoa, ka ngea 


That makes the two hundreds = 200 
,, three hundreds 300 

,, four hundreds 400 

„ five hundreds 500 

„ six hundreds COO 

., seven hundreds 700 

eight hundreds 800 
„ nine hundreds 900 

That makes the nine hundreds, 

nine tens, and nine 999 

That makes the one thousand 1,000 
„ a thousand. 

„ innumerable thousands. 

,, a thousand thousands. 

„ countless thousands. 

,, an inconceivable number. 


In that method the uses of the numeral prefix ha are fully shown. It 
will be observed that after a hundred is reached ha is used both before 
the hundred and before its accompanying ten. The articles are used in a 
prociselv similar wav, on the principle that an article must appear before 
each substantive in a sentence—as, Te waha me nga hoe—the canoe and 
the paddles. 

It is interesting to note that the Natives of Easter Island use identically 
the same ha numeral prefix method, including its repetition in a single 
sentence, and its process from the lowest number— ha-taki = one—to the 
very highest, in a table of progressive numeration. The dialect of this 
branch of the race appears to approach Maori veTy closely—much more so 
than that of any other branch. In a publication issued by the United 
States Government, entitled ** Report of National Museum, 1889,” speci¬ 
mens of this dialect are given, and its concluding page contains a table 
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of numerals which is of the first importance to this inquiry. There is but 
one table set out, and it progresses step by si ep. From that table I submit 
the following extracts :— 

1. Ka-tahi. 

11. Ka-tahi te angahuru, ka-tahi. (Note the repeated ha.) 

100. Ka rau. 

301. Ka tahi to rau ma-tahi. (Note the ma-tahi.) 

200. Ka rua te rau. (Note the |>eculiar use oi the ->iiu>ular article.; 

201. Ka rua te rau ma-tahi. 

300. Ka toru te rau. 

301. Ka toru to rau ma-tahi. 

400. Ka ha te rau. 

And so on. 

In comparing this with our Table A, internal differences are readily 
observed. For instance, the use of the article singular for both the singular 
and the plural —Jca tahi te rau, and Ka rua te rau. The repeated ka 9 too, 
is used to usurp the place of ma — ma 3 it appears, not being used until a 
hundred is reached —ka tahi te rau ma tahi —whereas with the Maori it is 
after a hundred is reached that the Jca is repeated. Obviously their ma-tahi 
means and one,” just as it does with us, and it is as proper to their “ ten 
and one ” as it is to their “ hundred and one,” in which it first appears. 
That, however, and the misuse of the singular article te in connection with 
the plural number —ka ioru te rau = the three hundreds—may be entirely 
due to the compilers of their table. It is in nice matters that special know¬ 
ledge on the part of the compiler is very much needed ; the pity of it is that 
such knowledge is too rare. However, as the table stands, and notwith¬ 
standing its apparent defects, it is a fine (because independent) example of 
this particular method of Maori numeration. Under “ Ngahuru,” we shall 
have occasion to further notice it. 

Let us now, and more briefly, consider the uses of the next vowel, e. 
E speaks in a plural sense; in a singular sense it is used as he. As a 
numerical prefix, e or he answers the question, “ How many is (or are) 
there ? ” 


He tahi 

Table B. 

.. There is one 

1 

E rua 

There are two 

2 

E toru 

„ three 

3 

E wha 

„ four 

4 

E rirna 

.. .. .. ,, five 

.> 

E ono 

„ six 

<> 

E whitu 

seven 

7 

E warn 

„ eight 

8 

E iwa 

, T nine 

0 

He tekau 

.. There is ten 

10 

He tekau ma-tahi 

.. There is ten and one 

11 

He tekau ma-rua .. 

ten and two 

12 

He tekau ma-toru.. 

„ ten and three 

13 

He tekau ma-wha 

ten and four 

14 

He tekau ma-rima 

„ ten and five 

15 

He tekau ma-ono .. 

„ ten and six 

16 

He tekau ma-whitu 

„ ten and seven 

17 

He tekau ma-waru 

,, ten and eight 

18 

He tekau ma-iwa .. 

„ ten and nine 

lit 

E rua nga tekau .. 

There are the two tens 

£0 

E rua tekau ma-tahi 

.* two tens and one 

21 

E rua tekau ma-iwa 

two tens and nine 

29 

E toru nga tekau .. 

E toru tekau ma-iwa 

the three tens 

30 

three tens and nine 

39 

E wha nga tekau .. 

the four tens 

40 
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Table B — continued. 


E wha tekau ma-iwa 


.. There aro four tens and nine = 

=49 

E rima nga tekau 


„ the five tens 

50 

E rima tekau ma-iwa 


five tens and nine 

59 

E ono nga tekau .. 


the six tens 

60 

E ono tekau ma-iwa 


six tens and nine 

69 

E whitu nga tekau 


,, the seven tens 

70 

E wliitu tekau ma-iwa 


seven tens and nine 

79 

E waru nga tekau 


„ the eight tens 

80 

E w.iru tekau ma-iwa 


.. ,, eight tens and nine 

89 

E iwa nga tekau .. 


.. „ the nine tens 

90 

E iwa tekau ma-iwa 


.. „ nine tens and nine 

99 

He rau .. 

There is a hundred 

100 

He rau me te tahi.. 


,, a hundred with one added 

101 

He rau me te tekau 


,, a hundred with ten added 

110 

He rau, he tekau, ma-tahi 


„ a hundred, a ten, and one 

111 

He rau, e rua nga tekau 


„ a hundred with the two tens added 

120 

E rua nga rau 


There are the two hundreds 

200 

E torn nga rau 


three hundreds 

300 

E wha nga rau 


,, four hundreds 

400 

E rima nga rau .. 


„ five hundreds 

COO 

E ono nga rau 


„ six hundreds 

600 

E whitu nga rau .. 


„ seven hundreds 

700 

E waru nga rau .. 


,, eight hundreds 

800 

E iwa nga rau 


,, nine hundreds 

9G0 

E iwa nga rau, e iwa nga 

te- 

,, nine hundreds, nine tens, 


kau, ma-iwa 


and nine 

999 

He mano 


There is a thousand 1,000 

He mano tini 


„ innumerable. 


He mano tuarea .. 


,, a thousand thousands. 


He mano tini whaioio 


„ a countless number of thousands. 

He ngea, he ngea, he ngea 


„ an inconceivable number—myriads. 


Observe that the numeral prefix is indispensable throughout. 

Hei, as a numeral prefix, answers the question, M How many times does 
this make ? ” 

Hei tahi .. .. One. Hei rima .. Five. 

Hei rua .. .. Two. Hei tekau .. Ten. 

Hei torn .. .. Three. Hei rau .. A hundred. 

Hei wha .. .. Four. Hei mano .. A thousand. 

We now proceed to consider the uses of the next vowel, i. This vowel 
is used in the term kia. As a numeral prefix, kia answers such questions 
as, “ How many will you have ? ” “ How many are there to be ? ” 


Table C. 


Kia tahi 

.. 

,. 

Let there be one 

*= 1 

Kia rua 



H 

two 

2 

Kia torn 



99 

three 

3 

Kia wha 



99 

four 

4 

Kia rima 



99 

five 

5 

Kia ono 




six 

6 

Kia whitu 




seven 

7 

Kia waru 




eight 

8 

Kia iwa 




nine 

9 

Kia tekau 



99 

ten 

10 

Kia tekau ma-tahi 



9* 

ten and one 

11 

Kia rua nga tekau 



99 

the two tens 

20 

Kia torn nga tekau 



99 

the three tens 

30 

Kia wha nga tekau 




the four tens 

40 

Kia rima nga tekau 



*» 

the five tens 

50 

Kia ono nga tekau 



99 

the six tens 

CO 

Kia whitu nga tekau 



99 

the seven tens 

70 
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Table C— continued . 


Kia w aru nga tekau 
Kia i\\ a nga tekau 
Kia kotahi te rau 
Kia ma nga rau 
Kia torn nga rau 
Kia wha. nga rau 
Kia rima nga rau 
Kia ono nga rau 
Kia whitu nga rau 
Kia waru nga rau 
Kia iwa nga rau 

Kia iwa nga rau, kia iwa nga tekau, 
ma-iwa 

Elia kotahi te mano 

Kia mano tini 

Kia kotahi te mano tuarea 

Kia mano tini whaioio 

Kia ngea, kia ngea, kia ngea 


Let there be eight ten-* = 80 

„ nine ten-. 00 

the one hundred 100 
„ tho two hundreds 200 

„ the three hundreds 300 

the tour hundreds 400 
,, the five hundreds 500 

the six hundreds 600 
.. the seven hundreds 700 

the eight hundreds 800 
the nine hundreds 900 
.. the nine hundreds, 990 

nine tens, and nine 
„ the ono thousand 1,000 

,, thousands innumerable. 

,, one thousand thousands. 

„ countless thousands. 

„ inconceivable—myriads. 


The next vowel whose processes we may consider is o. As a numeral 
prefix, o appears in ho , toko, and hoko. In each case it speaks exclusively 
of persons, of personal doings, and of personal possessions. In progressive 
numeration ho is used with an article, giving to its numeral the sense of an 
ordinal of the personal element. 


Table D. 


Ko te tahi 


. . ‘Tis the first. 

Ko te rua 


• « M 

second. 

Ko te toru 



third. 

Ko te wha 


* • 91 

fourth. 

Ko te lima 


• • 91 

fifth. 

Ko te ono 


* • M 

sixth. 

Ko te whitu 


- • 11 

seventh. 

Ko te waru 


« • M 

eighth. 

Ko te iwa 


• • M 

ninth. 

Ko te tekau 



tenth. 

Ko te tekau ma-tahi 


• * *1 

eleventh. 

Ko te tekau ma-rua 


• • »1 

twelfth. 

Ko te rua tekau .. 


- • M 

twentieth (singular article). 

Ko te toru tekau .. 



thirtieth. 

Ko te wha tekau .. 



fortieth. 

Ko te rima tekau 


• • 

fiftieth. 

Ko te ono tekau .. 



sixtieth. 

Ko te whitu tekau 


• • 

seventieth. 

Ko te waru tekau 


. « M 

eightieth. 

Ko te iwa tekau .. 


• . M 

nintieth. 

Ko te iwa tekau ma-iwa 



ninety-ninth. 

Ko te tahi o nga rau 



first of the hundreds. 

Ko te rua o nga rau 



two hundredth. 

Ko te toru o nga rau 


• • 

three hundredth. 

Ko te mano 



thousandth. 


In proceeding to discuss the allied prefixes toko and hoko it is necessary 
to bear in mind that we are considering various clearly defined methods of 
progressive numeration. Those who have Tead the article under notice, by 
Mr. Best, are doubtless aware that he himself had this object in view. Now, 
on page 152 Mr. Best sets out a table in which the numeral prefix toko sub- 
stantially operates. In that table unity of method is completely destroyed 
by the intrusion of the initial term kotahi and the final term tekau, neither 
of which is proper to it. Apparently in justification of the kotahi, Mr. Best 
writes, “ During a residence of eleven years 9 duration among the Tuhoe 
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Tribe, once only liave I heard toko prefixed to tahi” Premising that a 
typical instance of the use of toko-tahi is to be found in Grey’s £f Poly¬ 
nesian Mythology” (page 61), it is a rule in good Maori speech that an 
answer to a question conforms verbally to the question itself. A few 
examples will illustrate this rule :— 

1. Ko whea koe '( Ko Hokianga Au. (Ko—Ko.) 

2. Kei hoa tena vhemia ? Kei raro. (Kei—Kei.) 

3. E haere ana koe ko te aha 1 E haere ana Au ko te toro i aku whanaunga. 

(E haere ana ko—E haere ana ko.) 

4. A hea koe hoki mai ai 1 A te Mamma ki tua nei. (A—A.) 

3. Toko-hia o hoa haere ? Toko-tahi tonu. (Toko—Toko.) 

And so on. 

That rule holds good in numeration. Thus, when the question is— 

Ka hia * Answer, Ka tahi. 

E hia V „ E rua. 

Kia hia ? „ Kia wha. 

Ivo le hia ? „ Ko te rima. 

Toko-hia ? Toko-tahi. 


In the answer the number is, of course, regulated by its fact. All of 
which should be too obvious to require lengthy explanation. Toko-tahi is 
therefore proper to the toko table. Tekau , however, is not proper to the 
table, because (a) we are treating of numeral prefixes, and (6) without a 
prefix tekau conveys no particular sense. Mr. Best was confronted with 
the peculiarity that toko-tekau is not used; it is at that point that hoko, a 
multiple of ten, carries forward this method of numeration. Therefore, 
hoko-tahi = one ten, or ten times one (persons). The following is the regular 
form of the toko (and its allied term, hoko) table :— 


Toko-tahi .. 

.. one person 

= 1 

Hoko-tahi .. 

.. One ten 

= 10 

Toko-rua .. 

.. two Iversons 

2 

Hoko-rua 

.. Two tens 

20 

Toko-toru .. 

.. three „ 

3 

Hoko-toru .. 

.. Three tens 

30 

Toko-wha .. 

.. four „ 

4 

Hoko-wha .. 

.. Four tons 

40 

Toko-rima .. 

.. five „ 

5 

Hoko-rima .. 

.. Five tens 

50 

Toko-ono .. 

.. six „ 

6 

Hoko-ono .. 

.. Six tens 

60 

Toko-whitu.. 

.. seven „ 

7 

Hoko-whit u.. 

.. Seven tens 

70 

Toko-warn .. 

.. eight 


Hoko-waru .. 

.. Eight tens 

80 

Toko-iwa .. 

.. nine 


Hoko-iwa .. 

., Nino tons 

90 


Here the method ends, for, as toko finishes with the ninth unit, so hoko 
finishes at the ninth ten. But hoko proceeds to higher numbers with 
the aid of a suffix—the suffix topu, the literal meaning of which is “to 
double.” In setting out this table of higher numeration, it serves the 
purposes of clarity by proceeding from the simple to the complex, thus 
(prefix as sense requires):— 


Tahi-pu .. 



.. Twice one 

- 2 

Rua-pn 



• • »» 

two 

4 

Toru-pu , . 



• • »» 

three 

6 

Wha-pu .. 



• • » 

four 

8 

Rima-pn 




five 

10 

Ono-pu .. 



• • n 

six 

12 

Wbifcu-pu 



• » H 

seven 

14 

Waru-pu 



• * 99 

eight 

16 

Iwa-pu .. 



* • 99 

nine 

18 

Tekau topu 



» • ft 

ten 

20 

Rua tekau topu .. 



• • »* 

twenty 

40 

Tcru tekau topu .. 

• • 



thirty 

60 
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Wha tekau topu 
Rima tekau topu 
Ono tekau topu 
Whitu tekau topu 
Warn tekau topu 
Iwa tekau topu 
Kotalii rau topu 
Rua rau topu 
Toru rau topu 
Wha rau topu 
Rima rau topu 
Kotahi mano topu 

(Higher numbers as required, 
odd one is referred to as tai~tahi or tau-talri.) 



Twice forty 

= 80 


„ fifty 

100 


oixty 

120 


seventy 

140 


eighty 

100 


.. ninety 

180 


„ one hundred 

200 


tv o hundred 

400 


.. three hundred 

uoo 


„ four hundred 

800 


„ five hundred 

1,000 


,, one thousand 

2,000 

absolute 

exactness is required. 


Strictly of persons :— 

Hoko-tahi topu 
Hoko-rua topu 
Hoko-toru topu 
Hoko-wha topu 
Hoko-rirua topu 
Hoko-ono topu 
Hoko-whitu topu 
Hoko-waru topu 
Hoko-iwa topu 
He rua rau taugata tonu 
He rua rau mo te hoko-tahi 
He rua rau me te hoko-rua 


Ten ones doubled = 20 

Ten twos doubled 4o 

Ten tkiees doubled GO 

Ten fours doubled 80 

Ten fires doubled 100 

Ten sixes doubled 120 

Ten sevens doubled 140 

Ten eights doubled 100 

Ten nines doubled ISO 

A number of two hundred men 200 
Two hundred and one ten 210 
Two hundred and two tens 220 


So the process may be continued to any known numbeT. Quoting 
MaunselTs “ Maori Grammar/’ Mr. Best notes, “ Tbe Maori mode of 
counting has always heretofore been by pairs : thus hoko-rua , twenty, 
stands for twenty pair— i.e., forty—and so on. When they wish it to be 
understood singly they postfix takitaki to the numeral adjective— i.e., hoko- 
rua takitaki = twenty.” The extraordinary statement that the Maori mode 
of counting has " always heretofore been by pairs 55 is absolutely beneath 
notice. Of a dozen or so distinct modes, one only is by means of doubling, 
and this mode Mr. Maunsell miscalls “ by pairs.” A counting by pairs is 
described as a tatau-a-takirua —literally, a counting two by two. The term 
topu, or pu, has no use in that connection, but is used for lots, bundles, 
parcels, and so forth, without reference to the number which each might 
contain. As to hokorua takitahi , such a phrase is proper in a case of mis¬ 
understanding. A speaker may be asked, “ Are you speaking of twenty 
doubled {hoko-rua pu) % ” and he may answer, ** Oh, no; I am speaking of 
twenty singly {hoko-rua taki-tahi ).” Beyond this the phrase has no pecu¬ 
liar significance. 

Taki is a numeral prefix, and as such answers the question, “ How were 
the numbers made up ? ”— 


Taki-tahi 

Taki-rua 

Taki-torn 

Taki-wha 

Taki-rima 

Taki-ono 

Tald-whitu 


By ones. 

Taki-warn 

.. By eights. 

twos. 

j Taki-iwa 

nines. 

threes. 

' Taki-tekau 

tens. 

, fours. 

Taki-rua tekau 

twenties. 

, fives. 

| Taki toru tekau 

thirties. 

, sixes. 

. Taki rau 

hundreds. 

, sevens. 

l Taki mano 

thousands. 


We now reach the final vowel of our series, which is u. As we have 
seen, it occurs in the suffix pu. It also occurs in the ordinal prefix tua y 
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a prefix which, answers tin* question as to the order in which a person or 
thing stands:— 

T^ble E. 


Iua-t ihi 


Fust. 

Tua-waru 

.. Eighth. 

Tua-ma .. 


Second. 

Tua-iwa 

.. Ninth. 

Tua-tom 


. Third. 

Tua tekau 

.. Tenth. 

Tua-wha 


.. Fourth. 

Tua rua tekau 

.. Twentieth. 

Tua-rima 


.. Fifth. 

Tua toru tekau 

.. Thirtieth. 

Tua-ono .. 

.. 

.. Sixth. 

Tua rau 

.. Hundredth. 

Tua-whitu 


.. Seventh. 

Tua mano 

.. Thousandth. 


Having thus far, with more or less detail, set out the various numeral 
prefixes used by the Maori in these original modes of numeration, and 
having also demonstrated an apparently systematic adoption of the five 
vowels in the original arrangement of those prefixes, as in Tables A, B, 
C, D, and E, I now pass on to other considerations. The functions of the 
various numeral prefixes have been clearly shown, without burdening the 
tables with minor and, after all, inconsequential detail. In the methods 
before him, the student is provided with the material on the lines of which 
he may extend the process, by detail, to its limits. 

I have not followed Mr. Best along his many prospecting by-paths; 
to do so would be alike tedious and unprofitable. To give one instance 
(page 159): “ It appears to me that at some period of their history the 
Maori must have used a vigesimal numerical method—a system of counting 
by scores, or twenties. I shall include in this paper a table showing the 
method so far as I have been able to ascertain it from my local Native 
friends. It will be observed that there was a special term (tekau) for twenty, 
but none for thirty; a special term (hokorua) for forty, but none for fifty; 
a special term (hokotoru) for sixty, but none for seventy; and so on.” All 
of which is to say that " ten ” meant twenty, that u twenty ” meant 
forty, and that “ thirty ” meant sixty, without the aid of the necessary 
word “ to double ” (topu), making ten twice ten, and so on. Such a pro¬ 
position makes for the confounding of the whole of a well-ordered system, 
and reason refuses to discuss it. If there is a distinct method of counting 
by scores, or tatau-a-rna tekau. other than— 

Hoko-tahi \m .. .. .. .. Ten doubled = 20 

Hoko-rua pu .. .. .. .. Twenty doubled 40 

Hoko-tom pu ., .. .. .. Thirty doubled 00 

by all means let us know of it; but pray do not attach a double force to 
terms the values of which are known and fixed. Why not— 

Hoko-rua .. .. .. .. Twenty 

Hoko-wha .. .. .. .. Forty 

Hoko-ono .. .. .. .. Sixty 

in which the meanings of the terms are not strained ? But let us pass on. 


(b.) The Term ft Ngahuru.” 

It is not too much to claim that the Maori said what he meant, and 
meant what he said. To put this in another way, it is a rule that a Maori 
word, ot a term, has a certain well-defined primary meaning. The accepted 
primary meaning of the term ngahurw is " the fulness, the abundance,” as 
is more fully set out in the extended form— nga-huru kai paenga = the ful¬ 
ness, the abundance of food ; therefore, “ harvest-time, the harvest month.” 
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The harvest month is the month of March (the Maori year commences in 
June), which is the tenth month of the Maori year. Nga-hut u, therefore, 
has become the name for and commonly indicates the tenth month, and 
from this fact it apparently derives that secondary meaning of tenth which 
is commonly used in rituals of thanks-oftering to the gods, in religious sub¬ 
jects generally, and especially m matters bearing upon food-crops. The 
term nga-huru* then, is used for the tenth month, for a tenth portion of 
food, for the tenth heaven, and so on. It is to be found in the rituals to 
Tane, as lord of the year; to Kongo, as lord of the harvest; also to the 
divinity Tawhaki. That explanation is intended to illustrate that the 
term ntja-huru is semi-religious in its functions, that its use is special and 
restricted, and that it is not applied to ordinary numeration bv those who 
understand its true mission. 


The following original Maori terms for the four seasons of the yeai— 
Ao o te tau , If a o te tau —show the true place and meaning of nga-huru :— 

Hotoke or makariri = piercing colds—winter. 

Ma-huru or fcoanga — returning warmth, digging-time—spring. 
Raumati = leaf-crumpler, water-evaporator—summer. 

Nga-kuru = fulness of abundance, harvest-time—autumn. 

Takurua = midwinter. 

Rekua = midsummer. 


Each separate month (marama) has also its characteristic name. I 
present one set, which is useful to the purposes of this inquiry. The Tama - 
tea here (lit., " Bright son ”) speaks of the sun itself ; the tu (lit., “ to stand ”) 
speaks of the change of position which the sun monthly takes up in his 
annual progress:— 


Tamatea tu tahi 
Tamatea tu rua 
Tamatea tu tom 
Tamatea tu wha 
Tamatea tu lima 
Tamatea tu ono 
Tamatea tu whitu 
Tamatea tu waru 
Tamatea tu iwa 
Tamatea tu ngahuru 
Tamatea tu ma-tahi 
Tamatea tu ma-iuaroa 


Tamatea presides over the first 

second 


(month). 


thiid 
fourth 
fifth 
sixth 
seventh 
eighth 
ninth 
tenth 

tenth and one ^eleventh (month), 
tenth and extended two=twelfth 
(month). 


That table shows the true use of ngahuru as a factor of numeration* 


in a form 
month 1 99 

which answers the question, “ What is 

He tahi . 

.. It is a first. 

He waru 

He rua 

second. 

He iwa 

He toru . 

third. 

He ngahuru 

He wha . 

fourth. 

He ngahuru taitahi 

He rima . 

fifth. 

He ono 

sixth | 

He ngahuru tairaa 

He whitu . 

seventh. 


It is an eighth. 

It is a ninth, 
tenth. 

tenth and an odd 
one = eleventh, 
tenth and two odd 
ones = twelfth. 


The following ritual is based on the ancient myth of the ascent of 
the divinity Tawhaki to the tenth heaven, and, as the heavens are set 
out numerically, it is of interest to note the process. Its burden is that 
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Tawhaki ascended the first heaven, then the 
tenth:— 

Piki ake Tawhaki i te rangi tuatahi 
He rongo te mahaki. 

Piki ake Tawhaki i te rangi tuarua 
Ho rongo to mahaki. 

Piki ake Tawhaki i te rangi tuatoru 
He rongo te mahaki. 

Piki ake Tawhaki i te rangi tnawha 
He rongo te mahaki. 

Piki ake Tawhaki i te rangi tuarima 
He rongo te mahaki. 

Piki ake Tawhaki i te rangi tnaono 
He rongo te mahaki. 

Piki ake Tawhaki i te rangi tuavliitu 
He rongo te mahaki. 

Piki ake Tawhaki i te rangi tuawaru 
Ho rongo te mahaki. 

Piki ake Tawhaki i te rangi tiLa-iwa 
He rongo te mahaki. 

Piki ake Tawhaki i te rangi tua-ngahurn 
Ho rongo te mahaki. 


second, and so on to the 
= first heaven. 

= bocond hoaven. 

= third heaven. 

= fourth heaven. 

= fifth heaven. 

= sixth heaven. 

= seventh heaven. 

= eighth heaven. 

= ninth heaven. 

= tenth heaven. 


Upon his reaching this tenth (ngahiru) heaven, the ritual proceeds to 
recite his doings there. It is to this Tawhaki that a tithe or tenth portion 
of food is offered up, and the following reference to the practice occurs in 
White’s “ Ancient History of the Maori 55 (vol. i, p. 40): “ E Icore e hiia te 
kai tuku ki a Tawhaki hi te kupu nei 4 Tekau / engari f Ngahuru 5 ; which is 
to say, (A tenth portion of) food offered up to Tawhaki is not served in the 
ordinary term 4 Tekau/ but (is served in the term) * Ngahuru/ ” That 
instruction is definite and very much to the point, which is that the term 
ngahuru has a peculiar mission : to use the ordinary term tekau in the place 
of ngahuru is a subversion of that mission. 

In the light of that explanation of the history of the term ngahuru , and 
in the light of the examples given, which may be multiplied by genuine 
reference, I have no hesitation whatever to ask students to accept that, 
to the Maori, ngahuru is not a name for ten. 

From those examples, which indicate the peculiarity of the meaning of 
the term ngahuru , a peculiarity which restricts its use—in a method ot 
progressive numeration—to the number twelfth, I pass on to consider the 
misuse of the term by Mr. Best. 

In his examples and tables Mr. Best freely uses the term ngahuru as 
representing ten. For the correctness of this (mis)use he cites no accept¬ 
able Maori authority, but he does quote authority: " Ngahuru. —This is 
the old Maori word for ten, now replaced by the term tekau . This word 
[presumably ngahuru], recognisablo under various letter-changes, is in use 
over a wide area in the Pacific: Rarotongan, ngauru — ten; Hawaiian, 
amulu = ten days ; Samoan, gafulu = ten. (See Tregear’s Dictionary for 
many other comparatives) 99 ; and so on. So that, failing Maori authority 
on a subject which he has the assurance to entitle “ Maori Numeration/ 9 
Mr. Best calmly refers the inquirer to those remote sources. Now, while 
one does not object to Mr. Best going abroad to seek all the information 
he can, one does object to his introduction of foreign practices (or alleged 
practices) to show what the Maori really should do; nay, more, what the 
Maori does, or did. To those who know little or nothing about the matter 
it is all very well to say, " See Tregear’s Dictionary for many otheT com¬ 
paratives/* Mr. Best might have added, " See also Turner’s 4 Samoa 9 for 
comparatives. 99 Turner gives a list of numerals purporting to be those 



Hong i. —Maori 'Numeration . 


637 


used by natives speaking fifty-nine different dialects. In that list he, quite 
wrongly, shows that; the Maori uses the term ngahuru for ten. So it is with 
the rest of such compilers, who continue to copy each other without im¬ 
provement. Whereas we require particularities, they give us generalities. 
Ngahuru is a term which has a known history. If the compilers of such 
comparatives as Mr. Best refers to have anything to offer in regard to 
thib, let them do so now. In the meantime, let us speak of “ Maori 
Numeration.” 

I quote Mr. Best: " The late Mr. A. S. Atkinson mentions, in a pam¬ 
phlet published by him in 1893, that both Archdeacon Maunsell and Bishop 
Williams —two excellent Maori scholars—agreed in saying that among 
some tribes ngahuru meant ten, and telcau eleven : Bishop Williams saying 
that they counted by elevens, the eleventh being a tally; and he com¬ 
pares our ' baker’s dozen.’ ” I quite agree as to the “ two excellent Maori 
scholars,” for those two men did the bulk of translating into Maori the 
contents of the Old and New Testaments, a monumental work. As to theii 
agreement on the question of ngahuru meaning ten, I find no evidence oi 
it in their great work. I deny most emphatically that the Maori seriously 
used tekau to indicate eleven, the “ baker’s dozen ” notwithstanding. Apart 
from that, I find the following paragraphs in the Maori Dictionary which 
bears Bishop Williams’s name on the title-page ;— 

Ngahuru {a.), ten. 

Ngahuru (n.). the name of the eleventh and twelfth mouths, the eleventh, being 
ngahu?u-Jcai-paengci and the twelfth simply ngahuru , haivest-time. [Here 
follows an untranslated Maori referenoe, which render*, ” Let us not go there 
until the ngahuru {i.e., harvest-time); until the food-crops are first safely 
stored away.”] 

Those erroneous definitions of the term ngahuru constitute one of the few 
blemishes in a work for which I have little else but praise. Though limited 
in its extent, in the judicious selection of its references, in the masterful 
aud minute treatment of its examples, as in the faithfulness of its defini¬ 
tions, it has been for very many years, and still is, a most reliable standard 
work of Maori information. 

In the definitions under notice, however, Mr. Williams treats of ngahuru 
as a numeral factor signifying ten, eleventh, twelfth. It is at once obvious 
that we are given here a set of meanings attached to the single term ngahuru 
which could tend to nothing but confusion. To say that ngahuru means 
ten, that ngahuru also means eleventh (for the kai-paengu, or food-plenty, 
cannot help him), and that ngahuru also means twelfth, is simply nonsense. 
No form of Maori speech sets up such a contradictory position. As a 
matter of fact, ngahuru has not the force of ten; ngahuru has, as I hope I 
have sufficiently shown, the force of tenth. Ngahuru-kai-paenga literally 
signifies wpaftww-food-plenty, or the food-abundance of harvest-time, ft 
is plain that Mr. Williams does not quite understand the true meaning of 
ngahuru . I say “ not quite,” because when he speaks of it as a name 
for either the eleventh or twelfth month he is somewhat near the 
truth, for it is a name for the tenth month. The paragraphs under 
notice have already done sufficient mischief, and ought to be expunged 
from a future edition; for compilers such as Turner would feel quite 
justified in using tenns and meanings which occur in such a commeudable 
work as Williams’s Dictionary. A paragraph like the following might be 
substituted:— 

Ngahuru (n.), autumn; harvest - time; a name for the harvest—ie., tenth 
month. As an adjective, tenth. 
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Upon the question of tlie general use by the islanders of the central 
Pacific of some form of ngahuru for ten I have little to offer. I have made 
some little progress in the stud}' of several leading dialects, but have iound 
nothing which I would care to adapt to Maori with a view to its improve¬ 
ment. I am not inclined to seek from those sources the first principles uf 
the language, any more than I would expect to find from them particular 
instructions in matters of Maori art, such as carving and tattooing. While 
dictionary-makers and compilers generally neglect to define, where ascer¬ 
tainable, the derivation and legitimate uses of words, students will continue 
to remain very much in the dark as to such. The Hawaiian anakulu (=ten 
days) is something to the purpose, but it is not enough. An Easter Island 
mgahum for ten occurs in our table. But, as I have tried to show, that 
table exhibits peculiarities which are apparently not entirely due to dialect 
alone, but rather to compilers and to their assistants. On the other hand, 
it can be readily proved that the Maori has from time immemorial used 
the term mahinu for spring-time, and that the term speaks of returning 
warmth and spring growth. It is equally clear that for a similar long 
period the allied term ngahuru has been used to indicate harvest-time, the 
harvest month—incidentdlly, the tenth month of the year. What, one 
may ask, is the original and true meaning of their forms of ngahuru to the 
islanders of the central Pacific ? With that question I leave it. 

(c.) The Term “ Tekau ” 

The question for our consideration is this : Had the Maori an original 
name for ten ? To those who understand something of the past history 
and language of the Maori the question would appear to be ridiculous. 
Hone the less, that is the position which Mr. Best forces upon ns; for he 
urges that tekau sometimes meant ten, that it sometimes meant eleven, 
and that it sometimes meant twenty. So that tekau apparently had no 
fixed moaning. He states this : “ I cannot prove that among all the Maori 
tribes of New Zealand tekau represented twenty ” ; and so on. Of course 
Mr. Best cannot prove it; but why should he try ? Again, he states, " As 
old Tutaka expressed it, ‘ Tekau as a term for ten is a modern usuage. It 
was the white man and his Looks that made it known io us.’ ” “ The white 
man and his books! ” Save us from such authorities as we have here ! 

Mr. Best proceeds, “ Several old Natives of the Tuhoe and Ngatiawa 
Tribes confirm the statement that tekau was formerly used to donote twenty, 
and was not used for ten. As kau seems to have been a Polynesian word 
meaning ‘collection’ or ‘assembly,’ then the expression would probably 
have been originally te kau = the whole, or the assembling of the ten fingers 
and ten toes.” “ Ten fingers and ten toes! ” This is put forward as a 
suggestion that ten did not really mean ten of the fingers, but twenty— 
the ten fingers and ten toes together — a suggestion without authority. 
Presumably it is from the same old Native that Mr. Best obtains his names 
for the “ five fire-children,” whose names, according to Mr. Best, are “ taJconui 
(thumb), takoroa (forefinger), manawa , wapere , toiti. These are termed the 
tokorima a Maui (the five of Maui).” The “ five of Maui ” is an euphemism 
for the five fingers of man, which produce the sacred fixe by means of 
friction. Now, the name of the thumb is koroniatm ; that of the fingers 
matikao, matikara. When a Native wishes to enumerate them in their 
regular order he uses the numeral prefix toi (the take of Mr. Best), in this 
way : Toi-wui (great finger, thumb); toi-roa (extended, index finger); toi- 
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mnpa'e (centre finger); toi-manawa (pulsation, heart finger); and toi-iti 
(little finger), the toiti of Mr. Best. There is, you will observe, quite a 
presentable likeness between this set of terms and that given by Mr. Best. 
The one particular difference is that, whereas Mr. Best gives inanawa as the 
term for the middle finger and mapere for the next, I show that the reverse 
is + he ease, the simple reason for this being that the tot-manawa is literally 
tne heart finger, from manawa , heart. It is an instance of the Maori 
meaning exactly what he says; he does not (neither logically could he) 
call the middle finger the manawa , or heart finger. We have very clear 
evidence here that those from whom Mr. Best draws his information are— 
well, very careless in matters of nice knowledge. 

Mr. Best goes on: " Tekau .—This term, as already observed, is now 
applied to ten, but the old men of the Tuhoe Tribe agree that in pre-Euro¬ 
pean days it was applied to twenty only, never to ten.” Here we have 
one of many similarly rash statements, it strongly implies that the Euro¬ 
pean has left his mark on the system of Maori numeration. It is scarcely 
necessary to deny that that is so. There is absolutely not a single trace of 
European innovation in any of the many different modes'of Maori numera¬ 
tion— not a single tTace. As to pre-European days, a favourite finger- 
game of the Maori, karihi-taka , undoubtedly belongs to pre-European days; 
it is, so to speak, as old as the hills. It is a game of ten points, and this is 
how the points were enumerated :— 


Kanlii-taka tahi 

.. One. 

Karihi-taka ono 

.. Six. 

Karihi-taka raa 

.. Two. 

Karihi-taka whitu 

.. Seven. 

Karihi-taka toru 

.. Three. 

| Karihi-taka waru 

.. Eight. 

Karihi-taka wha 

.. Four. 

Karihi-taka iwa.. 

.. Nine. 

Karihi-taka rima 

.. Five. 

Karihi-taka kau 

.. Ten. (Game.) 


(Note.— The te of tekau is omitted, as its use would mar the otherwise perfect rhythm.) 


Again as to pre-European days, it will not, I think, be denied that 
the earlier Maori recitals, legends, &c. 3 published in Grey’s "Polynesian 
Mythology 55 and White’s “ Ancient History of the Maori,” bear internal evi¬ 
dences of genuine antiquity. In one of these recitals—that relating to the 
wanderings of the divinity Tawhaki and his mortal brother Karihi—you will 
find the following recorded: “ This old lady was at the moment employed 
in counting some taro-roots which she was about to have cooked, and, as 
she was blind, she was not aware of the strangers who stole quietly and 
silently up to her. There were ten taro-roots lying in a heap before her. 
She began to count them—One, two, three, four, five, six, seven, eight, 
nine. Just at this moment Tawhaki quietly slipped away the tenth. The 
old lady felt about everywhere for the tenth, but she could not find it. She 
thought she must have made some mistake, and so began to count her taro- 
roots over again very carefully—One, two, three, four, five, six, seven, 
eiuht. Just then Tawhaki had slipped away the ninth ” ; and so on. 
(Grey’s Mythology ” : English version, pp. 42-3; Maori version, p. 51.) 
This counting incident is a very essential and characteristic feature of the 
recital, and there we find the old lady using the ka prefix in counting, and 
the tekau, or ten, is used no less than three times. Grey, in his translation, 
uses the equivalent twice only ; I have taken the liberty to insert it a third 
time in the extract, so that it corresponds exactly with the Maori version. 
How old the Tawhaki-Karihi legend is it is now useless to inquire, but 
its roots are deeply struck throughout the central Pacific. In the " Journal 
of the Polynesian Society,” vol. vii, p. 40, there occurs the best table of 
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Maori genealogical descent from Karihi, the human brother of Tawhaki, that 
I know of. That table shows fifty-two generations from Kaiihi to living 
descendants. That represents some 1,456 years.* The point is that we 
have here very first-class evidence of the ancient usage of tekau for ten, 
a usage which Mr. Best has the assurance to deny. 

It may be stated as an indisputable fact that by the original usage of 
tekau for ten the Maori has built up—and slowly—the comprehensive 
system of numeration of which examples are particularly given in our Tables 
A, B, C, D, and E. It may also be plainly stated tl at but for that usage 
of tehm for ten we 'should not now have had those tables to contemplate, 
Mr, Best and his authorities must alike fail in any attempts to set up a 
standard other than ton as an equivalent for tekau . Even in Williams’s 
Dictionary the legend occurs, *' Tekau (a.), ten 55 ; nothing more. The early 
translators of the Prayer-book and of the New and Old Testaments regu¬ 
larly use tekau foT ten and tenth; and they have not done this as a mere 
innovation, but because the Maori so understood it. 

Conclusion. 

During the course of this essay I undertook to incidentally show that 
Mr. Best’s observations on (a) the numeral prefix are entirely inadequate, 
and that those upon (Z>) the term nyahuru and (c) the tenn tekau require 
considerable modification. 

I submit that I have now sufficiently done so, and, further, that I have 
shown his authorities to be unreliable in the very matters upon which Mr. 
Best apparently depended for his proofs. 

I now conclude by expressing my belief that the authorities and sources 
to which I myself have referred the subject will be found to be absolutely 
reliable. And there I now leave it. 

* By a printer^ error the son of Karihi—namely, Rutapatapaiawlia—has been 
omitted' from the table, which is thus a generation short. The generation-measuring 
rod which I use I have made from materials supplied by Burke’s “ Peorago.” That 
work shows that William the Conqueror was bom A. I). 1025, and Ilia descendant the 
present Prince of Wales in the year 1805. Between those dates there is a spaoo of 
840 years, representing thirty generations from King to Prince. Thirty multiplied by 
twenty-eight gives us 840, and thus an authentic measuring-rod of twenty-eight years 
to eaoh generation. There are fifty-two generations from our Karihi, the human brother 
of Tawhaki, to his living descendants of the year 1865. Measured by our standard 
rod of twonty-eight years to a generation, we get 1,456 years, or A.D. 453, as the period 
of Tawhaki and Karihi. I make no apology for using this measuring-rod of my own 
invention, becauso— ( a ) we want facts, and we are very close to thorn here ; and ( b ) wo 
are utterly without the means to make an adequate measuring-rod of purely Native 
material. We cannot get back a sufficient distance in time to a date from which to strike 
a fair average. No local standard can be fixed on grounds other than pure guesswork 
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